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ALCHEMY AND HOPE 


I N the early centuries of the Christian 
era certain Greeks in Alexandria began 
experiments with metals in the hope 
that they could transform them from the 
baser ones to precious material. With 
avarice as their stimulus, they devoted their 
lives to this work. By apprentice training 
and bj’- the written word their experiences, 
their technics and their results u'ere passed 
on to_ succeeding generations. With un- 
flinching hope of ultimate success, men 
expended their lives in this process, hoping 
to find the Philosophers’ Stone, whose 
power would be so great that it could ac- 
complish their purpose of conferring certain 
desired quantities to elements so as to 
change their physical characteristics. 

The work of the alchemists was not easy. 
Often it was carried out in the face of 
derision of the populace. At other times, it 
is true, it was carried out under the pro- 
tectorship and even the subsidy of the 
reigning monarch. Some, as the kings of 
Bohemia, placed the alchemists workshops 
in the compounds of their palaces, and 
encouraged their efforts. The\' did not put 
their faith in the miraculous or super- 
natural; they ascribed their efforts to an 
imitation of nature. 

It is interesting to note that they worked 
with, or attempted to achieve, slight diS'er- 
ences from natural elements; for example. 


they needed sulfur that was not quite 
sulfur, but some principle which was 
derived from it — the philosophers’ elixir or 
stone. 

Now, after almost twenty centuries of 
effort, the goal has been attained. The 
transmutation of elements is now a reality. 
The philosophers’ stone has been found. 
The terniinolog}’’ is a bit changed; the 
transmutation of the elements is now called 
a chain reaction. The philosophers’ stone 
is now called an atomic pile, and the sulfur 
which is not quite sulfur is called an isotope. 
Hope, added to the undying efforts of man, 
sponsored b}" individuals, by monarchs, by 
states and then by an Allied High Com- 
mand and two billion dollars has resulted 
in the fulfillment of the dream of those 
Alexandrian Greeks in the first centuries of 
our era. 

In the sixteenth century, Paracelsus 
diverted alchemy to the field of medicine. 
He believed that the purpose of , the 
alchemist should be for the benefit of the ill 
rather than the manufacture of gold. Today 
we need another Paracelsus who tvould 
divert the products of their dreams to the 
benefit of man rather than to their destruc- 
tion. But we also need more of the al- 
chemists’ hope, hope that the many barren 
wastes of our knowledge of the cause and 
cure of disease will be penetrated by the 
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processes of research. We must eschew 
the derision of the dreamers who propose 
the fantastic. We must aid their adventures 
into the field of science. We must enlist 
the aid of monarchs and states, seek their 
sponsorship, so that we, who now battle 
somewhat picayunishly against the ravages 
of cancer, heart disease and so many human 
ills, will not have to hope for an answer for 
centuries. Let us turn our hope into active 
effort. 

Let us not make the mistake of housing 
our modern alchemists in hovels. Let us 


make our scientists into the most respected 
members of the community. Let us lure the 
ambitious into the fields of research. The 
alchemist sought to find a way of making 
gold, but, life is far more precious than 
gold. Nevertheless, let us pave the way with 
more of the precious metal, so that the road 
of the scientist shall not altogether be a 
drab and difficult one. And let us, more 
than anything else, inoculate him with the 
hope of the alchemist. 

Carl Beck, m.d. 




The cause of metastasis is not known. There are many factors involved, 
such as the richness of the blood and Ij'mph supplj', the frequency of freeing 
cells into the vessels, pressure of the tumor, fibrosis and encapsulation, size 
of the grovd;h, and injury of the tissues. 

From “Metastases Medical and Surgical” by Malford W. Thewlis 
(Charlotte Medical Press). 
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THE LYNCH OPERATION FOR CARCINOMA OF THE 

RECTOSIGMOID 

Jerome M. Lynch, m.d. and G. Johnson Hamilton, m.d. 


NEW YORK, 

T his teclmic was first employed in 
1935. It is designed for those cases in 
which the tumor is too low to permit 
removal by anterior resection and anas- 
tomosis. It showed so much promise that a 
preliminary report was published in the 
American Joim^al of Surgery in June, 1937. 
At that time it was stated that shock Avas so 
much diminished as to increase the opera 
bility rate greatly. The hope was expressed 
that this benefit was achieved without any 
decrease in the salvage rate. It was empha- 
sized that onl}^ time could prove whether 
or not this was so. The answer to this 
question is now presented in an analysis and 
follow-up of the first fift}^ cases submitted 
to this technic. 

During the period under consideration 
sixty-five patients were seen with car- 
cinoma at or about the rectosigmoid 
junction. Eleven of these refused operation 
or went to other surgeons. Four were con- 
sidered inoperable because of carcinomato- 
sis. Fifty were operated on b}^ the Lynch 
technic. This series was composed of 
twenty-nine males and twenty-one females. 
Broder’s method of classification revealed 
two grade one, forty-seven grade tAvo and 
one grade three. Anah^sis bA-* Duke’s 
method reA'ealed one grade A, tAA'enty-one 
grade B and tAA'enty-eight grade C. 

OPERATIVE TECHNIC 

Since there have been many small but 
helpful changes in. the technic as first 
published, it AA'ill be described in full. The 
operation is usually performed under Ioav 
spinal anesthesia, but the responsibility 


NEW YORK 

for the choice of anesthesa is ahA^ays dele- 
gated to the anesthetist. The patient is 
placed in the exaggerated Trendelenburg 
position AAuth the buttocks protruding be- 
yond the edge of the table and Avith a 
sandbag under the sacrum. This permits 
easy access to the sacrococc3'geaI joint. 
The area is cleaned AAUth 10 per cent tannic 
acid in alcohol. In the male, a large silk 
AA'OA^en or gum elastic catheter is introduced 
into the bladder and fastened in situ. A 
purse-string suture of heaA^^^ silk is placed 
about the anus. Incisions are made from 
the tuber-ischii to the sacrococcygeal joint. 

The COCC3-X is excised, preserAung the 
fcAA^ attachments of the leA'^ator ani to the 
sacrum. These attachments and the rectum 
are freed from the holloAA" of the sacrum by 
blunt dissection. The resulting caAdt3' is 
filled AA'ith a hot pack. 

The incisions at the tuber-ischi are 
continued anteriorall3'’ to meet in the 
perineum at the base of the scrotum or just 
behind the A'agina. These incisions are 
deepened until the plane of cleaA'age be- 
tween prostate and rectum or vagina and 
rectum is defined. These structures are 
then separated bA' blunt dissection. 

The packing is remoA^ed from the hoIIoAA- 
of the sacrum. The leA^ators and lateral 
lis:aments of the rectum are defined and 
dhuded betAveen the clamps as Iaterall3' as 
possible. The rectum is uoaa- free -and the 
peritoneal reflection is visible and ma3' be 
incised. In a feAv cases, the specimen to be 
remoA-ed is short enough so that the peri- 
toneum need not be opened but mereK' 
stripped off the sigmoid much as a banana 
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is peeled. Once the peritoneal cavitj* has 
been opened a loop of sigmoid will prolapse. 
Crushing clamps are applied at the opti- 
mum point above the tumor. The inferior 
mesenteric artery or its branches are 
ligated in such a manner as to preserve the 


rather soft rubber tube 2 cm. in diameter 
is inserted into the bowel and secured with 
a suture. The wound is inspected to ensure 
hemostasis. The peritoneum is not closed 
unless there is prolapse of the small bowel 
in which event the prolapse is controlled 


TABLE I 


OPERATIVE DEATHS 


Case 

1 

Age 

Sex '! 

j 

Cm. from 

Classification 

Cm. of 

Cause of Death 

No. 

Anal Verge 



Specimen 

5904 

40 

F 

lo ; 

3 

1 

c 

34 

Ascending infection of urinarj' tract; mors tenth 
postoperative daj' 

7219 

41 

M 

8 

2 

c 

4J 

Paraljaic ileus; mors sixth postoperative day 

5428 

57 

iM 

3 

2 

c 

18 

Paraljtic ileus; hiccoughs for 1 1 daj's; mors 
thirteenth postoperative day 

6026 

66 

M 

10 

2 

1 

i 

c 

35 

i 

Ascending infection of urinarj- tract; hypo- 
static pneumonia; mors twenty-fifth post- 
operative day 

7085 

70 

F 

5 

2 

c 

25 

Surgical shock; mors twenty-five hours post- 
operativcly 


TABLE II 


RECURRENCES 


Case 

Age 

Sex 

Cm. from 

Classification 

Cm. of 

Recurrence 

Site of 

Died 

No. 

Anal Verge 

Broder 

Duke 

Specimen 

Discovered 

Recurrence 

6028 

27 

M 

7 

2 

C 


6 mo. 

local 

10 mo. 

6069 

38 

F 

15 

2 

C 

4' 

1 1 mo. 

local 

Reoperated 

7042 

42 

M 

1 1 

2 

C 

48 

1 1 mo. 

local 

12 mo. 

5605 

42 

M 

7 

*> 

C 

i8 

6 yr. 

Spine 

6) '2 yr. 

7006B 

45 

M 

8 

2 

C 

31 

2 mo. 

local 

4 mo. 

5842 

49 

M 

5 


B 

40 

8 yr. 

liver 

8 yr. i mo. 

5848 

5‘ 

F 

5 

2 

C 

50 

2 mo. 

general 

6 mo. 

6061 

53 

M 

S and 8 
(double) 

2 

C 

28 

i(> mo. 

local 

Keoperated 

5676 

53 

iM 

I 

1 

C 

30 

in-opcrablc 

local 

Kcoperated 

5759 

58 

F 

2 

2 

B 

15 

2 yr. 

local 

Rcoperated 

5516 

63 

F 

2 

2 

C 

22 

1 8 mo. 

local 

21 mo. 

7019 

63 

M 

2 

2 

C 

35 

t yt- 

local 

18 mo. 

5585 

65 

F 

10 

2 

B 

21 

3 yr- 

local 

3 yr. 6 mo. 

• 7048 

67 

.F 

5 and 10 
(double) 

2 

C 

28 

5 mo. 

local 

8 mo. 

7207 

69 

F 

10 

2 

B 

26 

16 mo. 

local 

24 mo. 

5829 

69 

M 

7 

2 

B 

21 

14 mo. 

1 

general 

[6 mo. 


blood supply to the point of severance of with a few interrupted sutures. The wound 
the sigmoid. The bowel is then divided is packed with gauze soaked in 10 per cent 
between crushing clamps with the actual tannic acid in alcohol. This packing is 
cautery. The crushing clamp is removed. A kept moist with the same solution and 
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removed in forty-eight hours together with 
the flatus tube. From that time on, the 
wound is sprayed se\'-eral times a day with 
this solution contained in an atomizer. 
The bowels are moved bv means of magne- 
sium sulfate given at the time that the 


study of 500 of our patients operated upon 
by the combined methods revealed that 70 
per cent of the recurrences were local. This 
technic is no exception. Despite the re- 
moval of almost all the soft tissue in the 
pelvis, all but three of the recurrences were 


TABLE III 


NON-ATTRIBUTABLE DEATHS 


Case 

1 

Age 

1 

i 

1 

1 i 

Sex 

1 

i 

Cm. from 

1 Classification 

Cm. of 

Comments 

No. 

Ana! Verge 

i 

Broder 

Duke 

Specimen 

i 

1 

cc 

c 

1 

50 

i 

F 

5 and 8 
(douiile) 

1 

2 i 

C 

70 

Pneumonia 6 years postoperatively 

6061 

53 

.M 

$ and 8 
(douiiic) 

2 j 

C 

28 

Pulmonary tuberculosis; 4 years postoperatively 

6060 

66 

M 

5 i 

2 

B 

28 

1 

Suicide two years postoperatively to provide 
insurance for wife 

5647 

68 

F 

I and 8 
(double) 

2 

B 

12 

Pneumonia 2 j^ears postoperatively 

5802 

73 

M 

s 

2 

B 

15 

Suicide 4 years postoperatively; senile dementia 

7006A 

So 

M 

4 

2 

B 

20 

Pneumonia 2 months postoperatively 


flatus tube and packing are removed. No 
other digressions are made from the present 
established methods of pre- and post- 
operative care. 

ANALYSIS OF CASES 

There were five operative deaths in this 
series. Familiarity with the technic, im- 
proved team work within the institutions, 
and the great advances in pre- and post- 
operative care should greatly decrease 
this operative mortality. Even if this were 
not so, it is believed that the high operabil- 
ity rate would justify a somewhat higher 
operative mortality. (Table i.) It is believed 
that the first four of these cases could 
probably have been saved if the present 
methods of pre- and postoperative care 
had been available. 

RECURRENCES 

It is the rule for local recurrences to 
predominate in all types of operation for 
cancer at or about the rectosigmoid. A 


local. One dreads to think of the fate in 
store for those subjected to the “muscle- 
saving” operations. (Table ii.) It is to be 
noted that two of these were double lesions 
and seven of them were within 5 cm. of the 
anal verge. Four of them were deemed 
suitable for reoperation and are described 
more fully. 

Reoperatioris. Case No. 6069 (Table ii) 
underwent a hysterectomy seven months 
after the excision of her rectosigmoid. At 
this time no evidence of carcinoma was 
discovered. Nevertheless, four months later 
a local recurrence was found and the 
patient was i:eoperated upon. She suc- 
cumbed twenty months later to a general- 
ized carcinomatosis. Case No. 6061 (Table 
II ) was discovered to have a local recur- 
lence nineteen months after resection of the 
rectosigmoid. A second operation was 
performed, but the patient died four years 
later of pulmonary tuberculosis which 
existed prior to the first operation. A 
complete autopsy showed no evidence of 
carcinoma. Case No. 5676 (Table ii) was 
found to have envolvement of the prostate 
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and urethra. On three dilTercnt occasions 
he developed a perforation of the urethra 
which was repaired by sliding grafts of 
carcinomatous tissue. He died of carcino- 
matosis four years after the first operation. 
In the interim he carried on his profession 


but succumbed to carcinomatosis one year 
later. (Table ui.) 

FATE UNKNOn^N 

It is to be regretted that in this, as in 
every series a certain number of patients 


TABLE IV 


FATE UNKNOWN 


Case 

No. 

Age 

j Sex 

1 

Cm. from 
Anal \^ergc 

j 

Classification ! 

Cm. of 
Specimen 

Known to Be Alive and Well 

Brocler 

Duke 

7193 

48 

F. i 

12 

2 

B 

45 

I 2 5'r. and 8 mo. poslopcrativcly' 

5998 

55 

iM 1 

10 

2 


39 

9 mo. postopcrativciy 

7023 

60 

F 

8 

I 


42 

1 3 yr. and 9 mo. postopcrativciy 

6022 

66 

M 1 

5 

2 


3« 

3 yr. and 6 nto. postopcrativciy 

7160 

69 

F 1 

7 

2 

B 

i 38 

I yr. postopcrativciy 

5614 

70 

M 

2 

2 

B 

1 20 

2 5T. and 6 mo. postopcrativciy 

7101 ' 

71 

AI ! 

3 

2 

B 

25 

2 yr. and 1 mo. postopcrativciy 


TABLE V 


SALVAGED 


Case 

Age 

Sex 

Cm. from 

j Classification 

Cm. of 

Alive and Well 

No. 

Anal Verge 

Brodcr 

Duke 

Specimen 

6015 

31 

F 

7 

1 

2 

C 

25 

6 yr. I mo. 

5G05 

42 

M 

7 

2 

C 

18 

Died 6 yr. 6 mo. 

6032 

48 

F 

'4 

2 

C 

5' 

8 vr. 

5876 

43 

M 

8 

2 

C 

35 

9y''- 

5895 

49 

M 

10 

! 2 

B 

33 , 

7 yr. 10 mo. 

5842 

49 

M 

5 

I 

B 

40 1 

Died 7 yr. 1 1 mo. 

7038 

t 50 

F 

5 and 10 
(double) 

2 

C 

70 

Died 6 yr. 

5612 

52 

M 

7 

2 j 

B 

30 

10 yr. 5 mo. 

7213 

52 

M 

8 

2 ' 

C 

28 

6 yr. 2 mo. 

clinic 

57 

M 

3 ! 

2 

C 

18 

7 yr. I mo. 

7060 

58 

F 

9 ’ 

2 ' 

B 

40 

7 yr. 5 mo. 

5963 

59 

M 

8 1 

2 

B 

18 

8 yr. 5 mo. 

6068A 

60 

M 

8 

2 

B 

1 25 

7 yr. 9 mo. . 

7295 

61 

M 

7 

2 

C 

1 30 

6 yr, 1 mo. 

5883 

62 

M 

5 

2 

B 

25 

9 yr, II mo. 

5539 

65 

F 

5 

2 

C 

21 

10 j'r. 10 mo. 

5519 

65 

F 

2 

2 

B 

20 

1 1 yr. 5 mo. 

5732 

72 

F 

7 

1 

2 

B 

23 

9 yr. 9 mo. 


as a lawyer except for the above mentioned 
three periods of hospitalization. Case No. 
5759 (Table ii) was discovered to have a 
local recurrence two years after resection of 
the rectosigmoid. She was reoperated upon 


disappeared from our ken. That this group 
is so large, is due to frequent moves of 
patients and doctors, as well as to the dis- 
ruption of routine inherrent in the war 
years. (Table iv.) 
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SALVAGED 

Under this category, only those patients 
are included who were alive and well at 
least five years postoperatively. (Table v.) 

SUMMARY 

An attempt has been made to analyze the 
first fift}’ cases submitted to the Lynch 
technic and to follov' up those patients to 
the present time. All relevant facts have 
been included, and the reader has been per- 
mitted to compile his own statistics. 

The series was composed of tM^enty-nine 
males and twenty-one females; classified 
according to Broder’s system, there were 


two grade one, fort^^-seven grade t\vo and 
one grade three. According to Duke’s 
system, there v^ere one grade A, twent3^-one 
grade B and tv^ent^^-eight grade C. 

The operative technic has been described. 

The pre- and postoperative care has been 
omitted except v^here this technic calls 
for departure from the normal. 

CONCLUSIONS 

It is believed that this technic greatly 
increased the operability rate v'ithout 
unduly increasing the operative mortality, 
and it is shown that the salvage rate is 
verj'^ high despite the high proportion of 
older patients and poor operative risks. 


The most frequent benign growth in the sigmoid or the rectum is the 
solitary adenoma. The squamous papillo-fibroma (squamous polyp) result- 
ing from lu'pertrophy of an anal papilla is also quite common. All other 
benign neoplasms are of infrequent occurrence in this region. 

From “Ambulatory Proctology” by Alfred J. Cantor (Paul B. Hoeber, 
Inc.). 



CARCINOMA OF THE THYROID GLAND IN CHILDREN=*= 


Julian A. Rickles, m.d. 

MIAMI, FLORIDA 


C arcinoma of the thyroid gland is a 
relatively rare tumor. Schreiner and 
Murphy give an incidence of 0.37 
per cent of 11,212 malignancies recorded 
at the New York State Institute for the 
Study of Malignant Diseases.' Operations 
for malignancies of the thj’^roid occupied 
1.03 per cent of thyroidectomies performed 
at the Mayo Clinic between 1907 and 
1928.- At the Lahey Clinic the incidence 
of primary malignancies of the thyroid was 
1.7 per cent, and six of 258 cases occurred 
in patients under fourteen years of age — 
an incidence of 2.3 per cent — although two 
of these were in aberrant thyroid tissue.^ 
It has been generally accepted that the 
general incidence of carcinoma of the 
thyroid in children is less than i per cent 
of the total incidence of the disease; how- 
ever, the ratio of malignant to non-malig- 
nant diseases of the thyroid is about the 
same in children as in adults.' 

Pathologically, epithelial tumors of the 
thyroid in children tend to follow the same 
cellular pattern as in adults and are most 
commonly found in a solitary adenoma 
of the gland. Warren’s classification to 
these tumors is one of the most workable 
and one of the most generally accepted. 
It is as follows : 

Group I (i) Fetal adenoma with blood 
vessel invasion 

(2) Papillary adenocystoma with 
blood vessel invasion 
Group II Adenocarcinoma 
(i) Papillary 
(2) Alveolar 

Group III (i) Diffuse small cell carcinoma 
(2) Small compact cell carci- 
noma 

(3) Giant cell carcinoma 

(4) Fibrosarcoma 
Most of the tumors in 


those that develop in a solitary adenoma; 
they represent the slower growing tumors. 
In Group I the diagnosis of malignancy 
rests on finding blood vessel invasion. In 
Group n there is invasion of the tissues sur- 
rounding the adenoma, the papillary type 
being the more benign — ^these tumors usu- 
ally spread via the lymphatics but these 
are the group that metastasize to bone. 
Group 111 are the most highly malignant 
and are the type that is frequently found in 
aberrant thyroid tissue. They are the 
hardest to diagnose early in the disease. 

A very useful clinical classification in- 
cludes those which develop within a 
thyroid nodule and those which are diffuse 
in one or more lobes of the gland; the first 
type being the most benign, the easiest to 
suspect and cure. Three of the following 
four cases fall into this group. 

Reports in the literature are not frequent. 
Hughes® reported a case of a thirteen year 
old girl with metastatic glands who was well 
three months after operation. Schultz® 
records a case in a girl five and one-half 
years old. Moncrieff and Poynton' record 
the autopsy findings in a girl aged eleven. 
Pemberton and Dixon- present two cases 
under nine years of age and eight more 
under nineteen (but it may be that sar- 
comas were also included in this group). 
Hare® reports six cases, three of which had 
previously been reported bj’’ Cattel;® two 
of these cases were in aberrant thyroid 
tissue and one was in a thyroglossal duct 
cyst. Kennedy* reports eight cases from 
the Mayo Clinic ranging between seven 
and fourteen years of age seen between 
1909 and 1934. Only two of his cases were 
in a previousl3’^ existing adenoma. Other 
reports by Lee,® Berard,'® Melenej'** and 
Taylor and Wilkinson*® all concern patients 
under twenty years of age. 


Group I and ii are 

From the Department of Independent Surgery, Charity Hospital, New Orleans, La. 
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The following case reports are of interest 
because they represent a fairly large series 
in this disease and all four were seen in 
Charity Hospital within a period of only 
two years. They are also interesting be- 
cause carcinoma of the thyroid in adults 
is much less frequentl}^ seen here than in 
the North despite the high incidence of 
adenomatous goiter seen at this hospital. 
The ages range between six years (seventj'^- 
two months) and eleven years. 

CASE REPORTS 

Case i. A. F., a healtlw eight and one-half 
year old girl, entered Charit}'’ Hospital Sep- 
tember 28, 1942, for removal of a lump in the 
neck, noted and growing steadily since the age 
of three. In the past two 3’ears it grew more 
rapidl}’' and attempts at treatment had been 
made. For most of this time she was treated 
with various medicines, some containing iodine. 
For three months she had been getting larger 
doses of iodine which did not affect the growth 
of the lump. For two days before admission she 
had a maculopapular rash scattered over bodN' 
but not the extremities, with itching and 
excoriated skin. Physical examination was 
negative except for the skin and neck. Her 
blood pressure was 110/60, pulse 90, respira- 
tions 25, temperature 98.6° f . The neck showed 
a slightly tender non-fluctuant mass about 
5 by 4 b}' 3 cm. lying underneath and not 
attached to the right sternomastoid nor to the 
tissues of the neck. It moA'ed with swallowing 
and seemed to be separate from the thyroid. 
Peripheral blood count, blood chemistry and 
urine analysis were essentially normal. Vocal 
chords were normal. 

She was taken to surgery on October 12th. 
An adematous mass was found well separated 
from the remaining thyroid tissue b\' its capsule 
and attached to the medial portion of the right 
lobe of the thjToid. It was completely re- 
moved. The pathological report stated that the 
mass was 6 by 4 b.y 3.4 cm. and weighed 
40 Gm. Diagnosis: Malignant adenoma of the 
thyroid with undifferentiated cells and invasion 
of the blood vessels. Her postoperative course 
was uneventful. A roentgenogram of her chest 
January 28, 1943, showed no evidence of 
metastasis. She has remained free of symptoms 
to the present time according to the social 
worker’s report. 



Fig. I. Case i. Shows numerous largo undifTer- 
cntiated tumor cells, especially at the lower 
margin and tumor invasion of the blood 
vessel in the center of the field. High power 
X 600. 

Case ii. G. M., an eleven j^ear old white 
female, was admitted to Charity Hospital on 
Januar}’’ 27, 1943, with the diagnosis of hypo- 
th^'-roidism. It was noted in October, 1941, at 
a clinic examination that the child was obvi- 
ously mentally and physicall}’- retarded. A 
history obtained at that time showed that she 
had alwaj^s been retarded and did not walk or 
talk until after two years of age. Her basal 
metabolie rate at that time showed a minus 
36 per eent with all other signs of hjT^oth^Toid- 
ism. She was started on thyroid and was built 
up to 3 gr. daily. Her eondition Improved and 
she became more alert and more energetic but 
in August, 1942, a nodular enlargement of her 
thyroid was noted and Lugol’s solution was 
given. In October, 1942, she was again placed 
on thyroid gr. H three times a day. She 
showed little improvement and the nodule re- 
mained. Psychiatric examination showed a 
mentallj' retarded child. 

She was admitted to the pediatric ward at 
which time her work-up pointed to hypo- 
thyroidism. A biopsy of the thjToid nodule 
was ad\dsed by surgery. This was done on 
February'^ 23rd at which time the entire right 
lobe was removed. This was reported as 
papillary adenocj'stoma of low grade malig- 
nancy. Her condition was satisfactory and on 
the basis of the pathological report a total 
thyroidectomy was advised and performed on 
March 9th. The right lobe had been com- 
pleteh' removed at the previous operation. All 
of the remaining thyroid tissue was removed 
at this time. The pathologist found a 2 mm. 
nodule on this side with blood vessel invasion, 
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Fig. 2 . Case ii. Shows untlifTerentiaiecl tun»or 
cells in tiie dense fihroiis stroma of tlie 
otherwise atrophic plant!. X 200. 


Fig. 3. Case 11. .Marked hypoplasia of the 
thyroid acini present. Some tumor cells 
can be seen at tiie bottom of this section. 
X 200. 


presenting the same microseopie pieture as 
found on the right side. Her postoperative 
course was good. Site was given 3 gr. tliyroid 
daily and later cut down to t. Site was read- 
mitted on November i6, 1943, to see how well 
stabilized she was. A complete laboratory 
work-up showed normal basal metabolism rate 
and all other laboratory tests were within 
normal limits. The November 19, 1943, chest 
plate was negative. Her mental status has not 
improved but she has no evidence of recurrence 
of metastases at the present time. 

C.ASE III. J. M., a ten year old white female, 
was admitted to Charity Hospital on January 
27v 1943, with her sister for observation of a 
mass in the neck. The swelling developed 
slowly and was of about fifteen months’ dura- 
tion. The child was a mild cretin smaller 
than a girl her age should be. There was a 
palpable nodule in the right lobe of her thyroid. 
She was started on thyroid extract by her local 
physician but this was discontinued in favor 
of Lugol’s solution on October 8, 1942. October 
30, 1942, thyroid gr. 34 three times a day was 
again started. The gland became smaller but 
the nodule persisted. She walked at eighteen 
months and talked at two and one-half years 
of age. The basal metabolic rate on October 7, 
1942, was — 17 per cent. Repeated on February 
4 . 1943. it was —8 per cent. The blood chem- 
istry work-up was essentially normal. Bone 
■v-rays on November I2, 1942, revealed epi- 
physeal development of a child five years of 
age. On February i, 1943, carpal .v-rays showed 
normal development. Skull plates were normal. 
Psychiatric examination showed normal mental 
development. Venous pressure was 83.0. 


She was physically retarded but had always 
gotten along all right in school. Biops}' of the 
nodule on March 16, 1943, showed slight 
fibrosis with a typical epithelial hyperplasia 
which microscopically was practicallj' identical 
with that seen in her sister’s thyroid. She was 
taken to surgery on March 16, 1943, and a 
total thyroidectomy was performed. The report 
was — “ Multiple nodules of fetal adenoma. This 
tumor although not definitely invasive in the 
sections studied should probably be considered 
malignant. The remaining gland shows slight 
atroph}' and atypical hyperplasia of the epi- 
thelium. Cellular structure very similar to that 
seen in the patient’s sister.’’ She was put on 
gr. I thyroid daily and the postoperative course 
was. uneventful. She was readmitted May 10, 
1943, August 9, 1943 and November 14, i943- 
Her condition was good, the mental develop- 
ment excellent and all blood chemistry studies 
were normal. Basal metabolic rate normal with 
the patient on gr. i thjToid dail}^ No evidence 
of recurrence at the present time. 

Case iv. J. B., a five year eleven month old 
boy, first entered Charity Hospital Ma}^ 26, 
1941, at the age of two with a complaint of 
hoarseness; he could never speak above a 
whisper. He had a cold at the age of four 
months but no inflammation of the upper 
respiratory tract since. He now was having 
increasing difficulties with breathing and after 
crying he would almost stop breathing. The 
physical examination was essentiallj'' normal. 
A larjmgoscope was used on June 6, i94i> 
multiple polyps of the larynx were seen. On 
June 9, 1941, a tracheotomj^ was performed 
and on June 16, 1941, the potyps were removed 
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Fig. 4. Case in. Shows tumor nodule in center 
joining with the hypoplastic thyroid tissue. 
On the c.vtrcme right hand side of this section 
blood vessel invasion can be seen. X 200. 



Fig. 5. Case iv. DifTuse carcinomatous involve- 
ment of the entire gland. Shows numerous 
tumor cells in the blood vessel at the lower 
left. X 200. 


with a snare and the bases cauterized with 
silver. The pathological diagnosis was squa- 
mous papilloma with no evidence of malignancj’' 
or a specific etiological agent. The laryngoscope 
was again used on July 7, 1941, and there was 
no evidence of any pohqjs although a note was 
made that very little of the vocal chords were 
left. He was discharged on July ii, 1941, and 
followed in the Ear, Nose and Throat Clinic. 
The larj'ngoscopic results on August 25, 1941, 
were normal. 

He was again readmitted to the Ear, Nose 
and Throat wards on August 5, 1944, with a 
complaint of difficulty in breathing as well as 
hoarseness. The respiratory difl'rculty had been 
increasing in the last six months. Phj'sical 
examination showed a small occipital abscess 
and an enlargement of all the lymph nodes in 
the posterior half of the neck. He could not 
speak above a whisper. There were several 
nodules palpable on each side of the trachea 
Avhich were interpreted as lymph nodes. The 
thyroid was not enlarged. The remainder of the 
physical examination was normal. His respira- 
tory difficulties became worse and on August 7, 
1944, another low tracheotomy Avas performed. 
A small lymph node remoA’-ed at this time Avas 
sent to the pathology department. The patient 
became much better and on August 21, 1944, 
he AA-as laryngoscoped and seA-eral small papil- 
lomas Avere remoA'ed. These Avere also reported 
as benign. The lymph node aa-IucIi AA-as remoA'ed 
at the time of the tracheotomy Avas reported as 
a metastatic carcinoma of the thyroid gland 
to a lymph node and he Avas transferred to 
surgery. On September 8, 1944, under endo- 
tracheal anesthesia a total thyroidectomy aa'us 


performed. All regional Ijunph nodes Avere re- 
moA’-ed also at this time. Onlj’- one parathyroid 
AA-as adherent to the tumor and this AA-as re- 
moA’-ed. There AA-as some difficulty remoAung 
the gland from the trachea to which it Avas 
A'-er^’- adherent. The entire left lobe and a small 
part of the right lobe AA-ere infiltrated by the 
tumor. SeA’^eral small lymph nodes Avere found 
near the gland and AA-ere also remoA^ed. The 
pathological report Avas adenocarcinoma of the 
thyroid AA-ith metastases to the parathyroid 
gland and then to the adjacent lymph nodes. 
His postoperatiA-e course Avas excellent except 
for temporary hypothyroidism Avhich cleared 
up AA-hen his dosage of thjToid Avas increased to 
5 gr. daily. The tracheotoni}- AA-as discontinued 
on September 13, 1944, and on September 25, 
1944, deep ray therapj-- Avas begun. He Avas 
giA'en a 4,598 R. total skin dose through each 
of tAA-o portals OA-er a period of thirty-fn-e days. 
There has been no eA-idence of a recurrence at 
the present time. He is still on 5 gr. tliA-roid 
daily Avith no ill effects from this much drug. 
There is no CA-idence of recurrence or metas- 
tases at the present time. 

COMMENTS 

Case I is interesting from the point that 
the patient is apparently free of disease 
three years later after undergoing only a 
simple excision of the adenoma AA-hich had 
been present most of her life. This stresses 
the point that the only difference betAA-een 
a benign and a malignant adenoma of the 
th3Toid is the finding of the vascular inx-a- 
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sion in the microscopic examination of the 
tissue. 

Cases II and iii have several interesting 
features; in the first place the tumors 
occurred in sisters; secondly they were 
practically identical microscopically and 
thirdly both girls had definite evidence of 
hypothyroidism, the older of the two un- 
fortunately was allowed to become a 
cretin before medical aid was sought. It is 
especially interesting to note that in Case 
11 a small (not palpable) nodule from the 
opposite lobe also showed malignancy and 
if the policy of simple excision of the 
presenting nodule were followed cancerous 
tissue would have been left in the gland. 
All three of the above patients were treated 
by surgery alone and none have yet shown 
any evidence of recurrence; despite this 
the author believes that the second and 
third patients should have had deep x-ray 
therapy postoperatively as children stand 
x-ray therapy very well, and over a long 
series of patients more cures will be ob- 
tained by giving postoperative irradition, 
(X-ray therapy was not thought to be 
indicated by our x-ray department at that 
time.) 

Case IV illustrates the difficulty of mak- 
ing a clinical diagnosis on the diffuse type 
of malignancy. Because of his laryngeal 
pathological condition this child was very 
carefully followed in the hospital and clinics 
since the age of two, and at no time did 
physical examination of the thyroid region 
give any hint of a pathological disorder in 
the gland; the diagnosis was made only by 
microscopic examination of a metastatic 
node which was grossly normal. His 
response to surgery and x-ray were excel- 
lent and despite the metastases to the local 
nodes and parathyroid gland there is no 
evidence of recurrence at the present time. 

DIAGNOSIS 

The diagnosis of these tumors is com- 
pletely a pathological one and it is only 
when the disease is hopelessly beyond cure 
that we can be certain of a clinical diagnosis 
of carcinoma of the thyroid. These four 


cases illustrate that if treated promptly 
these patients have an excellent outlook. 
It is only by removing all solitary nodules 
of the thyroid and subjecting them to care- 
ful pathological study that early diagnosis 
of malignancy can be made and cures can 
be secured, regardless of the age of the 
patient or the duration of the disease. 
The difficulty of making an early diagnosis 
in the diffuse type of growth is obvious as 
they present no symptoms and physical 
examination of the gland is normal — as 
was seen in our Case iv, the diagnosis was 
made quite by accident and even by that 
time local metastases were present. In 
Taylor and Wilkinson’s patient all atten- 
tion was paid to the pulmonary symptoms 
which were thought to be inflammatory 
and it was only at autops}^ that the real 
pathological condition was discovered. 

TREATMENT 

The treatment of these patients depends 
upon the pathological disturbance present. 
If, as was seen in Case i, there is a well 
encapsulated nodule which is easily sepa- 
rated from the rest of the gland and the rest 
of the gland is normal, simple excision of 
the nodule with a small margin of normal 
thyroid tissue should result in a cure. If 
any of the local lymph nodes are involved 
these should also be removed and intensive 
postoperative irradiation should be given. 
In the patient who presents a deep-seated 
nodule which is not well encapsulated even 
though it can be readily separated, a 
frozen section should be made on the 
removed lobe and if the nodule is malignant 
a total thyroidectom}'^ should be performed; 
this should be followed by intensive post- 
operative irradiation. There is considerable 
difference of opinion on the above state- 
ment and many men would only remove the 
presenting nodule; however, as was seen 
in Case ii there may be another small 
malignant focus somewhere else in the 
gland that is not apparent at the time of 
operation. Frequently, a positive diagnosis 
cannot be made by frozen section and 
unless the diagnosis is certain paraffin 
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sections should be obtained before the 
entire thyroid is removed; this procedure 
was followed in Cases ii and iii. In Ken- 
nedj^’s'* series the author believes that the 
indication for total th^'roidectoni}'^ is defi- 
nitely shown, as two of his eight patients 
had local recurrences after subtotal re- 
moval of glands of low grade malignanc}’', 
and there is reason to believe that a third 
subject in the eight cases would prove to 
have a recurrence if a biops}^ of the nodules 
in his neck were performed. Since thj^roid' 
extract is easil}" available and low in price 
the author sees no reason for risking recur- 
rences by being conservative in the removal 
of these growths. Both Cases iii and iv of 
the present series are showing full normal 
development on oral thyroid extract. 

In a diffuse growth, without metastases 
distant to the neck, a total th3n‘oidectom3’' 
with removal of all local lymph nodes and 
an3’’ other tissue that is involved b3’- the 
tumor (i.e., parathyroid as was present in 
Case iv) should be done and this should be 
followed b3’’ intensive postoperative irradia- 
tion as soon as skin sutures are removed. 
Some authors believe in doing a radical 
neck dissection in these cases, however, 
with improved radiological technics this 
is probabl3f not necessar3^ If, however, the 
lymph nodes of the neck are grossl3f in- 
volved by the tumor and there is no evi- 
dence of distance metastases, a radical 
neck dissection will probabl3" give the 
higher percentage of cures. However, 
our radical attacks to this disease are still 
so new that it is not definitel3’^ known 
whether radical surger3' will result in more 
cures than a simple removal of the gland 
followed b3^ intensive postoperative .v-ra3'^ 
therap3' b3’^ the newer technics. The author 
believes that in the obvious presence of 
multiple metastases to the 13'mph nodes of 
the neck a radical neck dissection combined 
with deep ra3'^ therap3' will result in more 
cures than depending on .v-ra3'^ alone to 
sterilize the involved glands. In patients 


with distant metastases the procedure de- 
pends primarily upon the condition of the 
patient. In a patient in good condition the 
author believes that removal of the gland 
followed by postoperative irradiation will 
result in prolongation of life as well as com- 
fort and certainl3' will prevent later 
obstructive s3anptoms from occurring. In 
poor risk patients with widespread disease, 
of course, palliation is all that can be done. 

SUMMARY 

Four cases of carcinoma of the th3'roid in 
children between the ages of six and eleven 
are presented followed b3^ a discussion of 
the diagnosis and treatment. Photomicro- 
graphs of the tumors are shown. 
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INGUINAL HERNIA 

AN ANALYSIS OF 2,643 OPERATIONS 
Amos D. Garner, m.d. 

DAYTON, OHIO 


O NE of the problems most frequentlj'- 
encountered by the general surgeon, 
now as in years past, is that of how 
to treat a patient with an inguinal hernia 
so that he may be allowed an early return 
to a gainful occupation with the least pos- 
sible chance of recurrence. The challenge to 
the surgeon’s judgment, ingenuity and skill 
is no less great today than it was a century 
ago, though remarkable progress has been 
made in recent years toward arriving at a 
better understanding of the anatomy of the 
inguinal region and the measures necessary 
for the cure of hernia. Differences in 
anatomical concepts, operative technics, 
suture materials and preoperative and 
postoperative care have been credited with 
the varying successes or failures of sur- 
geons throughout the years. Older and 
more experienced men are wont to empha- 
size the personal equation in accounting for 
the differences in statistical results in con- 
trasted series of cases. The more inexperi- 
enced among us are inclined to seize and 
hasten to apply any new development that 
may be introduced in the field of reparative 
surgery in an attempt to eliminate what- 
ever fault is believed to be responsible for 
previous failures. The last word has not as 
yet been said in regard to the cause of 
failure in hernia repair for recurrence is 
still common. However, the general con- 
sensus is that recurrence, with few excep- 
tions is the result of error on the part of 
the surgeon in selecting the proper type of 
operative procedure to be employed in the 
repair of a particular tj^pe of hernia or in 
his application of surgical principles in 
effecting the repair. Much has been said 
both for and against the various standard 
hernia operations with the variations and 
modifications of each including the use of 
many kinds of suture materials. But, in our 
opinion, the operative procedure and suture 
material to be employed should be adapted 


to the type of hernia to be repaired rather 
than vice versa. 

No attempt will be made here to trace 
the stages in the development of the various 
operations presentlj^ used in the treatment 
of hernia. The types of hernias encountered 
in this series are described and classified 
and the various operations used in their 
repair are explained in detail. The criteria 
for the use of each operation are enumer- 
ated. The 2,643 hernia repair operations 
upon 2,040 patients summarized in Tables 
I to v represent the total number of hernias 
repaired in the U. S. Veterans Administra- 
tion Hospital in Dayton Ohio, in the years 
1934 to 1944 inclusive. The patients were 
all male veterans, twenty-two to seventy- 
nine years of age. Sixty-five per cent of 
these men were admitted for operation 
during the fifth decade of their lives. The 
average age for the group is 47.3 years. 
Fifty-five per cent of the hernias were on 
the right side, with 45 per cent on the left 
side. Thirty per cent of the patients had 
bilateral inguinal hernias. Eighty-four per 
cent of the total number of cases have been 
followed from one to ten years. In the 
course of follow-up, 61 per cent were 
examined on one or more occasions by a 
physician, usually one of our staff. Twenty- 
three per cent of our follow-up reports were 
received in reply to routine questionnaires 
which are sent out from the hospital every 
twelve months to those patients who have 
not returned for examination ivithin a 
year after discharge. On 423 or 1 6 per cent 
of the cases in the series we have no fol- 
low-up records. Almost all of these latter 
patients were operated on in the years 1939 
to 1944, a period of tremendous population 
migration and all- attempts to contact 
them have been unsuccessful to date. 
Perhaps more of them will report back to 
us in later years and further follow-up 
studies may be possible. Eighty-four per 
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cent of all patients were followed one to five 
3’^ears; i6 per cent were followed six to ten 
vears. 

V 

Recurrence rates in all classes of Iiernias 
and all types of operations range from o per 
cent in the Cooper’s ligament-fascial suture 
repair of primary hernias (forty-four cases) 
to 50 per cent in the McArthur fascial 
suture repair of recurrent indirect hernias 
(two cases). The overall recurrences total 
177 cases or 6.7 per cent of the series. 
Wound complications at the time of opera- 
tion or subsequent!}^ (Table v) include 
the inadvertent opening of the bladder dur- 
ing dissection of the sac, orchidectomy, 
temporary swelling of the homolateral 
testicle without subsequent atroph}-, testic- 
ular atrophy, wound hematoma and wound 
infections in which there was purulent 
drainage with or without sloughing of the 
sutures. The pulmonary complications fol- 
lowing operation consisted of atelectasis, 
two cases; bronchopneumonia, one case; 
and embolism (fatal), one case. 

The inadvertent opening of the bladder, 
occurring in six cases in this series, is not 
an uncommon accident in hernia repair 
operations and in our experience has not 
been a serious complication. The bladder 
in each instance was opened during the dis- 
section of the bladder from a direct sac 
or from the direct locule of a bilocular sac. 
In five of these patients healing was prompt 
and convalescence uneventful. The sixth 
developed an abscess in the prevesical 
space which required incision and drainage. 
Prompt closure of the bladder opening by 
means of interrupted sutures of fine cat- 
gut and an indwelling urethral catheter 
left in place continuously for fourteen days 
postoperatively are usually the only meas- 
ures needed to prevent seepage of urine 
into the wound with resultant urinar}’" 
fistula. 

The low incidence of pulmonary com- 
plications we attribute to preoperative and 
postoperative management. No elective 
hernia operation is performed until the 
patient is free of symptoms of upper respir- 
atory infection. Following surgery patients 


are encouraged to wave their arms about, 
talk, cough, breathe deeply and move 
their lower extremities. They are allowed 
out of bed to void on the day of operation 
and are encouraged to be up and out of bed 
for increasing periods of time dail}'- from 
the first postoperative day. On the second 
or third postoperative da}' they walk to the 
toilet and to the solarium without assist- 
ance. Dressings are changed and alternate 
skin sutures are removed on the fifth day. 
The remaining sutures are removed and 
the last dressing applied on the seventh 
day. A shower bath is permitted on the 
eighth da}' and patients are discharged on 
the tenth to twelfth day following surgery. 

Three deaths occurred as a result of or 
associated with operation. Autopsy re- 
vealed massive pulmonary embolism in one 
case and adynamic ileus in another. Per- 
mission for autopsy was refused in the 
third case and the cause of death was not 
determined. 

The 2,643 hernias are classified as 
primary and recurrent and further sub- 
divided into indirect, direct, bilocular, 
sliding, diverticular, adiposus and femoral. 
The indirect hernias are those in which the 
mural defect lies at the internal inguinal 
ring, the sac making its exit medial and 
adjacent to the spermatic cord, lateral to 
the inferior epigastric vessels and extend- 
ing for a variable distance along the cord. 
Direct hernias are those in which the mural 
weakness or defect lies in the triangle 
(Hesselbach’s) medial to the inferior epi- 
gastric vessels, above the inguinal (Pou- 
part’s) ligament, and lateral to the rectus 
muscle. Bilocular hernias have both a direct 
and an indirect component. This type of 
hernia is known also as the direct — indirect, 
saddlebag or pantaloon hernia. In sliding 
hernias the sac consists in whole or in part 
of an abdominal viscus usually the cecum 
and ascending colon or bladder on the right 
and the descending colon and sigmoid colon 
or bladder on the left.’’ Diverticular hernias 
are those in which herniation occurs 
through a defect in the transversalis fascia 
in the floor of the inguinal canal. Diverticu- - 
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lar hernia sacs may or may not communi- 
cate with the peritoneal cavity. They may 
occur alone or in combination with other 
types of hernia. The fatty diverticulum is a 
rare variety of divertieular hernia consist- 
ing of a spherical, smooth, encapsulated, 
solitary, fatty mass protruding through a 
defect in the floor of the inguinal canal 
occasionally seen in obese patients who 
have attenuated or degenerated trans- 
versalis fascia.^ Hernia adiposus results 
from the hypertrophy and downward 
progression of the finger-like extension of 
properitoneal fat which normally is seen 
adhering to the lateral aspect of the suba- 
poneurotic portion of the spermatic cord. 

Femoral hernias occur as a result of 
mural defects between the inguinal and 
iliopectineal ligaments and are almost 
invariably associated with indirect, direct, 
or bilocular inguinal hernias. For this rea- 
son they are classified as one type of inguinal 
hernia and the supraligamentous or inguinal 
approach is described and recommended in 
their treatment. The femoral sac or the 
femoral locule of an inguinofemoral sac 
may protrude from the abdominal cavity 
anterior to the external iliac vein and 
artery as a prevascular locule. It may pierce 
the lacunar (Gimbernat’s) ligament adja- 
cent and lateral to the pubic tubercle, the 
so-called translacunar locule. It may make 
its exit through the femoral canal which is 
bounded anteriorly by the inguinal (Pou- 
part’s) ligament, posteriorly by the ilio- 
pectineal (Cooper’s) ligament, medially by 
the lacunar (Gimbernat’s) ligament and 
laterally by the external iliac vein, a so- 
called pectineal locule. The femoral sac 
may consist of any two or all three of these 
locules. The femoral or infraligamentous 
incision provides access only to the femoral 
canal and that portion of the sac within 
and distal to it. Consequently with this 
incision exploration of the inguinal region is 
not possible unless the incision is extended 
upward through the inguinal ligament and 
inguinal hernia locules may be overlooked 
at operation. With the inguinal or supra- 
ligamentous incision exploration of both 


inguinal and femoral regions is possible 
and additional saccular or mural com- 
ponents of the hernia may be readily 
recognized and corrected without sacrific- 
ing the integrity of the inguinal ligament 
itself. 

Herniorrhaphy and hernioplasty are the 
names given to the two classes of operative 
procedures employed in the repair of the 
hernias in this series. 

HERNIORKHAPHY 

Herniorrhaphy is the repair of hernia bj'^ 
means of the rearrangement of mural 
structures usually with funicular displace- 
ment without using fascial sutures or grafts 
and without muscle transplants. This 
operation has been chosen to close defects 
in the transversalis fascia and internal 
oblique muscle at or near the internal 
inguinal ring when the muscular and fascial 
structures seen at operation were con- 
sidered sufficiently' strong to prevent re- 
currence of the hernia following their 
approximation to the inguinal ligament or 
to Cooper’s ligament by means of inter- 
rupted catgut or silk sutures. 

In the routine herniorrhaphy performed 
at this hospital under spinal block or local 
anesthesia a 5 inch (12.5 cm.) incision is 
made through the skin and superficial 
fascia approximately i inch (2.5 cm.) above 
and parallel to the inguinal ligament. 
Vessels are Isolated and clamped prior to 
division and then are tied with No. 000 
catgut ligatures. The fibers of the external 
oblique aponeurosis are separated from the 
external inguinal ring upward and laterally 
for a distance of approximately 3 inches 
(7.5 cm.) or to a, point slightly above and 
lateral to the Internal inguinal ring, making 
a medial and a lateral aponeurotic flap. 
These flaps are then reflected medially' and 
laterally', respectively'. The spermatic cord 
is then elevated from its bed, divested of 
adherent areolar tissues and retracted 
laterally' on a soft cotton or rubber tissue 
tape. The external spermatic veins fre- 
quently' found on the posterior aspect of the 
cord are divided between hemostats and 
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ligated with No. ooo catgut ligatures at 
this stage. Upon careful e.xamination of the 
medial aspect of the cord in any type of 
hernia, the sac can be found lying closely 
adherent to the medial side of the vas 
deferens in the region of the internal ring. 
The sac is then opened and e.xplored 
digitally. Regardless of the type of hernia 
present the sac will be most easily dis- 
sected, delivered into the wound and ligated 
if pulled out through the internal ring 
lateral to the inferior epigastric vessels. 
This procedure obviates the opening of the 
transversalis fascia and prevents further 
damage to an already weakened wall. With 
small hemostats applied to the cut margin 
of the sac two fingers are inserted inside 
the sac and exploration is carried out to 
determine the true nature of the hernia. 

It is almost impossible to classify an 
inguinal hernia accurately prior to explora- 
tion and so it is unwise to decide upon the 
exact type of repair to be carried out until 
all of the features of the sac and mural 
structures have been assessed under direct 
visualization and palpation. The explora- 
tion will reveal whether the sac is pre- 
dominantly- direct, indirect, or bilocular, 
whether or not there are associated di- 
verticula, either communicating or not 
communicating with the peritoneal cavity 
and whether or not there is a femoral loculc 
in addition to the inguinal locule or locules. 
After the completion of exploration trac- 
tion is made on the margins of the sac and 
all surrounding structures are carefully 
dissected away up to the true neck of the 
sac. This point can be readily recognized 
bv the narrowing just before the sac opens 
into the main peritoneal cavity. Dissection 
is not stopped when the bladder is en- 
countered. In this series the bladder was 
dissected from the sac in direct or bilocular 
hernias for a distance of from i to 2 inches 
(2.5 to 5 cm.) in a total of 1,2-S or 49 per 
cent of cases. 

The sac is next twisted through a com- 
plete turn of 360 degrees and a purse- 
string suture of No. o black silk is placed 
twice about its extreme upper portion. 


]- 

above tjic neck if possible, tied, and the 
redundant portion of the sac amputated, 
whereupon, the ligated sac stump retracts 
out of sight behind the internal oblique 
muscle. Transfixion of this stump is not 
necessary if the purse-string suture is 
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properly placed and snugly tied. High dis- 
section, ligation and excision of the sac- 
are essential in good hernia surgery. The 
ligated sac is the first line of defense against 
a recurrent hernia. 

The fibers of the internal oblique muscle 
are now retracted medially and the trans- 
vcrsalis fascia identificxi and cleared of 
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adherent muscle fibers and loose, aerolar 
tissue. Diverticula in the floor of the in- 
guinal canal are excised or inverted and the 
fascial defects are closed bj* means of 
purse-string sutures of No. o black silk 
prior to reconstruction of the abdominal 
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wall. If the mural defect is small, fascial 
structures are strong and there is no as- 
sociated direct or femoral hernia, hernior- 
rhapy may be selected as the repair of 
choice. In this event slight tension is made 
on the lateral flap of the external oblique 
aponeurosis and all adherent bits of loose 
areolar tissue are wiped away from the flap 
and the inguinal ligament with a gauze 
sponge moistened in warm normal saline 
solution. 

The transversalis fascia is then ap- 
proximated without tension to the .shelving 
portion of the inguinal ligament with inter- 
rupted sutures of No. ooo black silk or 
No. n twenty-day chromic catgut in a line 
o! sutures 5 to 8 mm. ap.art extending from 


the pubic tubercle to the internal inguinal 
ring.^ A second roxv of interrupted sutures 
of the same material approximates the 
lateral flap of the external oblique apo- 
neurosis to the transversalis fascia medial 
to the inguinal ligament. The medial flap 
of the aponeurosis is then imbricated over 
the lateral flap behind the spermatic cord 
and sutured to the inguinal ligament again 
using the interrupted sutures. The defect 
in the aponeurosis above and lateral to 
the exit of the eord created by the original 
separation of the medial and lateral flaps 
is then closed w’ith one or t\vo interrupted 
sutures of the silk or catgut. These latter 
sutures must not be placed tightly enough 
to constrict the cord and yet thej’^ must 
close the opening snuglj’^ so as not to leave 
an orifice large enough to permit recurrent 
herniation about the cord. 

An opening large enough to accom- 
modate the cord and the surgeon’s fingertip 
is considered adequate to allow for post- 
operative edema in the cord without 
impairing its circulation. As can be seen, 
the spermatic cord is transposed extra- 
aponeurotically by the imbrication of the 
flaps. The skin and superficial fascia are 
approximated in one layer wdth interrupted 
on-end mattress sutures of a fine dermal 
suture material. 

Primary' and recurrent hernias (i,757 ^ 
all) were repaired by this procedure with 
silk and catgut sutures. There were 136 
recurrences in this group, an average of 
7.7 per cent; 1,370 primary hernias were 
repaired with silk with ninety-seven or 7 
per cent recurrences. (Table i.) The eighty- 
nine recurrent hernias repaired by means 
of herniorrhaphy with silk sutures resulted 
in ten or 1 1.2 per cent recurrences. (Table 
11.) In 298 of the herniorrhaphies performed 
with catgut sutures, thirty or 10. i per cent 
recurrences developed. Of these, 274 were 
primary hernias in which twenty-eight, or 
10 per cent of cases, developed recurrence 
subsequently. (Table i.) Twenty-four re- 
current hernias repaired with catgut by 
routine herniorrhaphy developed two or 8 
per cent rccurrcncc,s. (Table 11.) 
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Complications lollowing catgut hernior- 
rhaphy consist of testicular atrophy in one 
patient. (Table v.) There were no wound 
infections or hematomas. Complications in 
the silk herniorrhaphy series were twenty-six 
wound infections, three wound hematomas, 
nineteen cases of testicular swelling with- 
out subsequent atrophy, eleven additional 
cases in which atrophy followed postopera- 
tive testicular swelling, four orchidectomies 
performed at time of operation and five 
cases in which the bladder was inadvert- 
ently opened during the dissection of the 
sac. 

The incidence of recurrence and wound 
complications noted in this group of 
herniorrhaphies is in keeping with the 
results reported in recent 3'ears from other 
hospitals in various parts of the United 
States. Judging from these figures, silk 
sutures appear to offer the patient a better 
chance for cure of his hernia than do cat- 
gut sutures, provided herniorrhaph}- is the 
indicated procedure and the same meticu- 
lous dissection and repair are carried out in 
all cases. 

HERNIOPLASTV 

Hernioplast\', the hernia repair in which 
fascial sutures or grafts or muscle grafts 
are transplanted to the hernia region to 
replace or strengthen relaxed or attenuated 
structures, was used in those cases in which 
such additional support was considered 
necessar\' at operation. However, in the 
past five 3'ears the indications for the use of 
fascial sutures and transplants have been 
recognized more and more often by our 
stall' with a concomitant reduction in the 
recurrence rate of various tj'pes of hernia. 

In the event the patient is found to have 
a direct hernia or if the mural defect is 
large, the abdominal wall is relaxed, if 
large diverticula are present in the floor of 
the inguinal canal, a femoral locule is 
present; if the patient has had a previous 
operative repair of a hernia with subse- 
quent recurrence for an\' reason or if the 
muscular and fascial structures of the wall 
are absent or attenuated, a hernioplastj* is 


the operation of choice. Very large mural 
defects are best repaired by means of 
pedicled fascia grafts according to Wangen- 
steen’s® method. General laxity of the 
abdominal wall, the presence of a femoral 
locule, absence or attenuation of the 
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inguinal ligament or coexisting multiple 
locules are considered Indications for the 
Cooper’s ligament type of herniplast\x® 
Four t3’pes of hernioplasty, the Gallie,® the 
McArthur,' the Wangensteen pedicle fascia 
graft and Cooper’s ligament repair Avere 
employed in a total of 808 or 30 per cent of 
the cases in this series. 

The Gallie hernioplast}- consists of high 
ligation and excision of the sac, approxima- 
tion of the transversalis fascia to the 
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shelving portion of the inguinal ligament, 
imbrication of the medial and lateral fiaps 
of the external oblique aponeurosis with 
extra-aponeurotic transposition of the sper- 
matic cord using one or two sutures of 
fascia obtained from the iliotibial tract 
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HERNIOPLASTV IN RECURRENT HERNIA 
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of the fascia lata. This hernioplasty differs 
from the herniorrhaphy previously de- 
scribed only in that continuous running 
sutures of fascia are used in the fascia to 
ligament approximation in place of the 
interrupted silk or catgut sutures used in 
the herniorrhaphy. 

The fascial sutures are removed through 
a transverse incision 3 cm. long on the 
lateral aspect of the thigh one hand’s 
breadth distal to the greater trochanter of 
the femur. Through this small incision one 
or more sutures 3 or 4 mm. wide and 


averaging 20 to 25 cm. in length may be 
readily removed with a Masson fascia 
stripper. The process of extracting the 
suture is facilitated by internally rotating 
and immobilizing the donor extremity prior 
to making the incision. This can be done by 
slipping a small, snugly fitting half sandal 
over the forepart of the foot and attaching 
this sandal to the opposite side of the 
operating table by a connecting strap.- 
As soon as the fascial suture has been 
removed from the thigh, it is fixed at one 
end to a large-eyed curved steel needle by 
means of No. 000 black silk ties. Sutures 
and attached needles are then placed in a 
gauze sponge previouslj^ moistened with 
normal saline solution at room temperature 
to be kept until the actual time of suturing. 
It is important that the sponge not be hot, 
else the suture will be partiall}'' cooked, 
will swell, lose its elasticity and tensile 
strength and will slough out of the wound 
two to four weeks later. Sloughing will also 
occur if the suture is allowed to drj'’ out 
before use. 

Removal of the fascial suture from the 
thigh results in little additional postopera- 
tive pain for the patient. The discomfort 
subsides as rapidly as that in the inguinal 
wound and not one of our patients has 
complained of postoperative weakness in 
the donor thigh. 

The Gallic hernioplasty was chosen in 
the treatment of 555 patients of whom 
460 had primary hernias (Table in) and 
ninety-five had recurrent hernias. (Table 
IV.) The recurrences following the repair of 
primary hernias varied from 0 per cent 
in the sliding, femoral and diverticular 
hernias to 3.2 per cent in the direct hernias 
with an overall recurrence rate of 1.5 P^'' 
cent. The recurrent hernias repaired by 
the Gallic technic varied from 0 per cent 
recurrence in one femoral hernia to 8.5 per 
cent in the bilocular group with an overall 
recurrence rate of 7.3 per cent. The Gallic 
operation is not ordinarily considered suit- 
able for femoral hernias; however, this 
operation was chosen by one of our surgeons 
in the treatment of one patient with a 
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primary femoral hernia and another with a 
recurrent femoral hernia with satisfactory 
results in both so far. The complications 
following the Gallic operation (Table v) 
consist of wound infections in seven cases, 
wound hematoma in one case, testicular 
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to its tendonous insertion into the pubic 
tubercle. The lower end of the suture is not 
freed from its bony attachment. A large 
eyed, curved steel needle is affixed to the 
free end of the suture by means of a No. ooo 
black silk tie and this suture is used to 
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swelling in three cases, testicular atrophy in 
six cases and orchidectom^^ in one case. 
There were no deaths in this group and the 
bladder was not opened during dissection. 

The McArthur hernioplasty is similar to 
the Gallic hernioplasty in that, a fascial 
suture is used to approximate the trans- 
versalis fascia to the inguinal ligament and 
the medial and lateral flaps of the external 
oblique aponeurosis are imbricated super- 
ficial to the transversalis fascia allowing 
extra-aponeurotic transposition of the sper- 
matic cord. The difference in the two 
operations lies in the difference in the 
origin of the fascial sutures. The suture 
in the McArthur hernioplasty is derived 
from the edge of the medial flap of the 
external oblique aponeurosis. A suture 2 
or 3 mm. wide is split from the aponeurosis 
beginning at its lateral extremity at the 
point of insertion of the muscle fibers down 


approximate the transversalis fascia to the 
inguinal ligament. The fascial suture is 
not long enough to allow completion of the 
imbrication of aponeurotic flaps after the 
original fascia to ligament closure so that it 
becomes necessar}^ to suture the lateral 
flap to the transversalis fascia and the 
medial flap to the inguinal ligament with 
interrupted sutures of No. 00 black silk. 

There were 158 patients who received the 
McArthur hernioplasty. One hundred fifty- 
six of them had primar}'- hernias (Table iii) 
and two had recurrent hernias. (Table iv.) 
There were no recurrences in the primary 
sliding and divertieular hernias. Recur- 
rences in the bilocular hernia, direct hernias 
and indirect hernias were 7.4, 10 and 13.3 
per cent, respectively’^, with a total reeur- 
rence rate of 7.6 per cent. Of the two 
recurrent indirect hernias repaired by the 
McArthur technic one recurred a second 
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time leaving a recurrence rate of 50 per 
cent. The recurrence rate for the 1 58 cases 
is 8.2 per cent, a figure slightly higher than 
that in the silk herniorrhapy series (Tables 
1 and 11) and considerably higher than the 
recurrence rate in the Gallic fascial suture 
group. _ _ , _ 

Complications resulting from the Mc- 
Arthur hernioplasty (Table v) were two 
wound infections, and one case in which 
the bladder was inadvertently opened 
during the dissection. There were no 
instances of wound hematomas, swol- 
len testicles, testicular atrophy, or orchi- 
dectomy following this operation. 

In thirty-four patients large hernias 
secondary to major defects in the fascial 
components of the abdominal wall were 
repaired with pedicled grafts from the ilio- 
tibial tract of the fascia lata from the 
homolateral thigh. In this operation the sac 
is dissected, ligated and excised in the usual 
manner; the inguinal ligament, trans- 
versalis fascia and Cooper’s ligament are 
identified and freed of adherent structures. 
Then a vertical incision 20 cm. long is made 
along the lateral aspect of the thigh begin- 
ning a hand’s breadth below the greater 
trochanter of the femur. The skin and 
superficial fascia are retracted on either 
side of the wound and a pedicled graft 4 to 
5 cm. wide attached at its upper end to the 
tensor fascia lata muscle containing the 
entire iliotibial tract of the fascia lata is 
freed from the underlying muscle. Its 
free distal end is turned upw’ard and passed 
beneath the skin and superficial fascia of 
the thigh through the femoral canal into 
the inguinal region in the manner described 
by Burton and Ramos.“ The graft is then 
fanned out to cover the defect in the trans- 
versalis fascia. The free edges of the graft 
are sutured to the transversalis fascia or 
rectus sheath above and medially and to the 
inguinal ligament and Cooper’s ligament 
laterally and below by means of inter- 
rupted sutures of No. 00 black silk. The 
medial and lateral flaps of the external 
oblique aponeurosis are imbricated using 
interrupted sutures of No. 00 black silk 


further strengthening the graft and trans- 
posing the spermatic cord outside the 
aponeurosis. The skin and superficial fascia 
of both wounds are approximated with 
interrupted on-end mattress sutures of 
No. 000 dermal. Hemostasis and strict 
asepsis are especialljf important in this 
operation because of the extent of the dis- 
section and the danger of contamination in 
the transfer of the graft from the thigh 
through the femoral canal into the inguinal 
region. 

Recurrences in this series varied from 0 
per cent in the indirect, direct, bilocular, 
sliding, recurrent indirect, recurrent direct 
and recurrent sliding hernias to 25 per 
cent in the recurrent bilocular hernias, 40 
per cent in the recurrent femoral hernias 
and 100 per cent in the one recurrent 
diverticular hernia. Complications consist 
of one wound infection, one case of testicu- 
lar swelling without subsequent atrophy, 
one testicular atrophy, and one orchidec- 
tomy performed at the time of operation. 
There were no postoperative wound hema- 
tomas and the bladder u'as not entered 
during the sac dissection. 

Cooper’s ligament operation is indicated 
in the treatment of all femoral hernias 
including combined inguinofemoral hernias. 
Other indications for this tj^pe of repair are 
inguinal hernias associated with attenua- 
tion or absence of the inguinal ligament 
and those hernias accompanied by marked 
laxity of the abdominal wall. 

Cooper’s ligament is a tough fibrous band 
w'hich extends laterally Rom the lacunar 
ligament lying closely adherent to the 
pectineal line of the superior pubic ramus. 
This ligament offers a superb anchorage for 
the fascial strata of the abdominal wall 
from the lacunar ligament laterally to the 
external iliac vein. It is readily accessible 
and is available when exclusion of the 
femoral canal is desired or when the in- 
guinal ligament is inadequate for inguinal 
reconstruction. In this series Cooper’s 
ligament has been utilized in a total of 1 39 
cases. In seventy-eight or 57 per cent of 
these patients the herniorrhaphy type of 
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operation was done. In this procedure 
the transversalis fascia is sutured to 
Cooper’s ligament with interrupted No. 
0 black silk sutures after the sac has been 
dissected, ligated and excised. The apo- 
neurotic flaps are then imbricated and the 
spermatic cord transposed extra-aponeu- 
rotically. In sixty-one patients receiving 
hernioplasty, the fascia to ligament ap- 
proximation was completed with the aid of 
a continuous fascial suture running from 
the pubic tubercle to the external iliac 
vein and then the space between the ingui- 
nal ligament and Cooper’s ligament was 
obliterated through the use of a second 
fascial suture which pulled the inguinal 
ligament down to close proximity with the 
superior pubic ramus. 

There were five recurrences (6.4 per 
cent of cases) in the seventj^-eight patients 
receiving Cooper’s ligament herniorrhaphy 
with silk sutures. Wound infection followed 
operation in two instances. There were 
no other complications in this group. 

There were three recurrences (4.8 per 
cent of cases) in the sixty-one patients 
receiving Cooper’s ligament hernioplasty 
with fascial sutures. Infection developed 
in two of these wounds and additional 
complications consisted of testicular atro- 
phy in one patient and orchidectomy in one 
other. 

CONCLUSIONS 

A study of 2,040 patients in the U. S. 
Veterans Administration Hospital in Day- 
ton, Ohio, operated upon for 2,369 primary 
and 274 recurrent inguinal hernias over a 
period of eleven years indicates a trend 
recently toward the use of fascial sutures 
and fascial grafts in hernia repair opera- 
tions. A concomitant drop in the recurrence 
rates of many types of hernia apparently 
justifies this trend. Hernioplastic proce- 
dures are generally more difficult to per- 
form and are more time consuming than are 
herniorrhaphies, but the incidence of cure 
is so much higher in the former that the 


additional time required appears to be well 
spent. In our experience there are no more 
wound infections or other complications 
following the use of fascia lata sutures and 
grafts than are encountered when silk 
sutures are used. 

The McArthur fascial suture hernio- 
plasty has been almost entirely eliminated 
from our armamentarium as a result of our 
studies of recurrence rates in the various 
methods of repairing hernias. We have 
found this operation somewhat less effec- 
tive than herniorrhaph}’^ with silk sutures 
and decidedly inferior to the Gallie fascial 
suture hernioplasty. 

The Wangensteen pedicled fascia graft 
operation is reserved for those patients 
with large defects in the fascia of the 
abdominal wall which cannot be ade- 
quately closed by procedures requiring less 
extensive dissection. 

Cooper’s ligament offers a firm anchor- 
age for the transversalis fascia and for the 
external oblique aponeurosis when exclu- 
sion of the femoral* canal is necessary or 
when the inguinal ligament is absent or 
insufficiently strong to insure satisfactory 
inguinal reconstruction. 
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FRACTURE FIXATION BY TRANSARTICULAR PIN* 

A TECHNIC FOR CONTROL OF SEVERE ANKLE FRACTURES 

M. John Rowe, m.d. and Ross Sutherland, m.d. 

LONG beach, CALIFORNIA LOS ANGELES, CALIFORNIA 


RIMALLEOLAR fracture of the an- 
kle may be extremely disabling. A 
major cause of disabilitji' may be the 
difficulty in maintaining reduction. Open 
reduction and internal fixation of the dis- 
placed posterior fragment is often indi- 
cated; however, such a procedure is 
technically difficult and permanent limita- 
tion of motion with pain may still result 
after surgical intervention. Another al- 
ternative, skeletal fixation above and 
below the fracture incorporated in the cast 
has not been as successful as might be 
desired. 

A removable partially intramedullary 
transarticular pin has been used success- 
fully to maintain reduction in this difficult 
multiple fracture involving the joint. 

In rationalizing such an approach the 
additional damage to the joint surface of a 
small pin perforation seemed negligible 
compared with the initial traumatic dam- 
age. The technic is simple. At the time of 
election, after surgical preparation of the 
extremity, a pin is applied through the 
calcaneus for application of traction by 
clevis. By traction and gentle manipula- 
tion, reduction of the fracture dislocation 
can usually be effected. A small gauge 
Steinman pin is then inserted with a motor 
drill from the medial aspect of the tibial 
cortex about 3 inches above the ankle joint. 
This pin is passed through the intramedul- 
lary canal of the tibia, across the joint, 


through the talus and finally emerges 
lateral to the calcaneus in a silent area, 
thus maintaining inversion of the ankle. 
The point does not come through the skin. 
The heel traction pin is removed and a 
short leg plaster cast is applied incorporat- 
ing the cork-tipped upper end of the trans- 
articular pin. The cast and pin are removed 
in six weeks. At this time, in the presence of 
■v-ray evidence of callus, gentle mobilizing 
exercises and underwater therapy are 
instituted. Weight bearing is allowed after 
mobilization when the clinical and .x-ray 
appearance show adequate healing. 

Two illustrated cases are presented. One, 
the common trimalleolar fracture with 
posterior displacement of the foot, and 
two, a trimalleolar fracture with a more 
uncommon anterior displacement of the 
foot. In both of these, initial attempts at 
plaster immobilization were unsatisfactor}^. 
This procedure was carried out, reduction 
was obtained by skeletal traction and 
fixation was positive by the transarticular 
pin and short cast. 

SUMMARY 

Reduction can be well maintained in 
trimalleolar ankle fractures by use of the 
transarticular pin. It is probable that this 
technic will decrease the incidence of open 
reductions for such fracture dislocations 
and also decrease the permanent disability 
following such injury. 



From the Tichcnor Orthopedic Ciinic, Long Beach, Calif. 
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Fig. I. Case i. M. D., white female, sixty-two years of age. .a., unsatis- 
factorj- closed reduction; b, after application of transarticular pin; 
c, end result; full motion, good function. 





CHOLECYSTITIS AND CHOLELITHIASIS IN THE YOUNG 

E. Craig Heringman, m.d. and David W. Aiken, m.d. 

NEW ORLEANS, LOUISIANA 


I T is a well known fact that cholecystitis 
and cholelithiasis occur primarily be- 
tween the ages of thirt}'' and fifty. The 
typical gallbladder patient has often been 
described by the old saying: fat, female, 
fair and fort}-. This picture was so well 
entrenched in the minds of most clinicians 
that for many, years very little attention 
was paid to the problem of cholec3'stitis in 
the young. In fact, until the 1920’s, this 
condition in a patient below the age of 
fifteen was considered a rare clinical 
entity warranting the publication of a case 
report. 

Since that time, however, interest in this 
problem has been stimulated sharply by the 
comprehensive studies of Kellog, Beals and 
Potter. Kellogg reported sixty-four cases in 
1Q23, and in 1928 Beals- was able to collect 
124 cases. Prior to this time there is only 
one report of a fairly large group of col- 
lected cases to be found in the literature. 
This is in a paper published by StilP in 
1899, describing twenty cases of biliary 
calculi in children and it represents one of 
the earliest attempts to explore the subject 
thoroughly. It was Potter,'* however, who 
directed attention to this disease in pa- 
tients under fifteen years of age by report- 
ing a total of 226 collected cases in 1928. 
In the ten-year period from 1928 to 1938, 
Potter" discovered 206 additional patients, 
increasing his total of personal and col- 
lected cases to 432. 

Recent authors undoubtedly influenced 
by these statistical studies no longer con- 
sider gallbladder disease an unimportant 
condition in children. In fact, it seems that 
there is a tendenc}^ by some clinicians to 
become too enthusiastic in their claims. 
Seidler and Brakeley® contend that the 
collected cases represent “but a merest 
fraction of the number of children afflicted.” 


It should be emphasized, however, that 
statistical data can be misleading unless a 
careful stud}’' is made of the types of cases 
presented. Twenty-six of the cases reported 
by Potter were congenital abnormalities of 
the biliary tract that occurred in the fetal 
or neonatal period. A good many other 
cases were also included which, strictly 
speaking, did not actually have primary 
gallbladder disease. Furthermore, in ap- 
proximately 25 per cent of the cases, the 
diagnosis ^vas based only on symptoms 
which are often misleading in children. It 
would appear, therefore, that the incidence 
of cholecystitis and cholelithiasis in the 
young is still infrequent but certainly not 
as rare as was formerly believed. 

In order to study this problem from the 
clinical viewpoint, a survey was made of all 
the cases of cholecystitis in those patients 
under twenty-one seen at the Charity 
Hospital of Louisiana, New Orleans, from 
1938 to 1935. 

A total of twelve cases were reportable 
either on the basis of pathogenic findings or 
strong clinical evidence. There were ten 
additional cases that showed some clinical 
and laboratory evidence of gallbladder 
disease which may have been sufficient 
to warrant surgery if the patients had 
fallen into an older age group. Since these 
patients ranged from Fifteen to twenty 
years of age, they were discharged on con- 
servative management. No follow-up rec- 
ords were available to determine whether 
they have had persistent symptoms or sub- 
sequent operation. Because the evidence 
in these ten patients was not conclusive, 
their case reports were eliminated from this 
series. In addition, since this paper is 
devoted to the discussion of acquired gall- 
bladder disease, primarily cholecystitis 
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and cholelithiasis, no congenital lesions 
such as biliary atresias were considered. 

Table i shows the age distribution of the 
patients whose case records are given 
below: 


Age Group 
o- 5 
6-10 
11-15 
16-20 


Table i 

No. of Cases 

0 

1 

o 
1 1 


The only male in the series was a seven 
year old bo}*^ in whom the diagnosis of 
chronic cholecystitis was made at opera- 
tion. The remaining eleven patients were 
female, and their ‘ages ranged from fifteen 
to twent3^ Racial distribution plajTd no 
significant role, six patients being white 
and six colored. 

Six of the twelve patients were con- 
sidered to have cholelithiasis. In four, the 
diagnosis was verified by actual demonstra- 
tion of stones at operation. In the remain- 
ing two cases, no operation was performed 
but the diagnosis was made on the basis of 
tj^pical attacks of biliary colic with evi- 
dence of mild jaundice. It is of interest to 
note that only one patient was shown to 
have stones on x-ray. In all the others, 
the .x-ray revealed non-visualization of the 
gallbladder. 

Table n shows the incidence of preg- 
nancy in the eleven female patients pre- 
sented in this review. Eight, or 73 per 
cent of the eleven females had been or 
actually were pregnant at the time of 
hospitalization. Five or 62 per cent of the 
eight patients were also found to have 
cholelithiasis. The only patient who had 
cholelithiasis without a history of preg- 


Table u 


Type of Case 

Pregnant 

Cases 

Non' 

pregnant 

Cases 

! 

Tot.al 

All c.ascs 

8 

3 


Surgically treated 

1 5 

3 

8 

Cases with stones 

5 

I 

6 


nancy developed typhoid fever during 
convalescence. 

Table iii indicates the basis for the 
diagnosis made in these patients. 


Table ih 

Diagnosis Made bj' No. of Cases 

Symptoms 2 

Operation 9 

Autopsy I 


CASE REPORTS 

Case i. L. M. C., a colored female, aged 
twenty, was admitted to The Charity Hospital 
October 3, 1939, with the complaint of severe 
pain in the epigastrium and vomiting of two 
days’ duration. At first the pain was cramping 
and colicky in nature but it soon became con- 
stant. In the previous three years the patient 
had suffered four or five such attacks, which 
were precipitated by the ingestion of greasy 
foods or sea food. There was a history of 
chronic constipation. The patient denied preg- 
nanc3" but the presence of abdominal striae and 
pigmentation .of the areolas of both breasts was 
considered as possible evidence of a previous 
pregnancy. Physical e.\amination revealed an 
obese patient with a temperature of 99°f., and 
a blood pressure of 120/70; the abdomen 
showed marked tenderness in the right upper 
quadrant; the red blood cells were 3.8 million; 
white blood cells, 7,500 and the urine was 
negative for bile. The Kolnier and ICJine tests 
were positive; cholecystogram failed to visual- 
ize the gallbladder. Cholecystectomy was 
performed four days after admission. The 
pathological report revealed the presence of 
subacute and chronic cholecystitis and chole- 
lithiasis. The patient developed a pneumonitis 
postoperatively but made an uneventful re- 
covery permitting her discharge on October 1 7 ) 
1939. Four months later she returned to the 
clinic suffering from an incisional hernia and 
diabetes; however, her gallbladder symptoms 
had disappeared. 

Case u. L. S., a nineteen year old white 
female, was admitted April 25, 1938, with sharp, 
colicky pains in the right upper quadrant of 
the abdomen. She had experienced six or seven 
similar attacks during the previous six weeks, 
each being precipitated by the ingestion of 
greasy foods. There was a history of two 
previous pregnancies, with one living child as 
the result. Physical examination revealed an 
obese white female with a temperature of 



Vol.LXXIV, No. i 


Heringman, Aiken — Cholecj’stitis American Journal of Surgery 2p 


98.6° f .; blood pressure 150/100 and a tender- 
ness in the upper right quadrant of the abdo- 
men. The laboratory data revealed the red 
blood cells, 5.3 million; Avhite blood cells, 8,000; 
87 per cent polymorphonuclears and an icterus 
index of 16. No bile was present in the urine. A 
cholecysotgram failed to visualize the gall- 
bladder. After one week in the hospital, the 
patient was discharged on medical management 
with a clinical diagnosis of cholecystitis and 
cholelithiasis. 

C.-\.SE in. E. C. A., a nineteen year old 
white female, was admitted January 14, 1939, 
in the eighth month of her first pregnancy with 
dyspnea, edema, weakness, absent fetal move- 
ments and frequent vomiting. Examination 
revealed marked cyanosis, rales at both lung 
bases and an enlarged heart with a to and fro 
murmur. There was a pitting edema of both 
legs; the fetal heart tones were absent. The 
patient died the daj' after admission because 
of heart failure and bronchopneumonia. At 
autopsy, chronic glomerulonephritis and chronic 
cholecystitis were found. This case was in- 
cluded on the basis of autopsy findings. 

Case iv. E. U., an eighteen year old colored 
female, was admitted August 16, 1940, with 
constant pain in the right subcostal region of 
the abdomen of six days’ duration. The pain 
radiated across the epigastrium and to the right 
shoulder; there was no vomiting or diarrhea. 
The patient was greatly distressed by much 
eructation and “bloating.” For one year she 
complained of a definite qualitative dyspepsia 
for fats but she denied ant' previous attack 
of pain. The patient had been married one and 
one-half years but had never been pregnant. 
Physical e.xamination revealed a colored female 
in moderate distress, with a temperature of 
ioo°F.; pulse 96; blood pressure 120/78 and a 
tenderness and rigldit}" in the right upper 
quadrant of the .abdomen. A small, rounded, 
tense mass was palpable in the right subcostal 
region. The liver and spleen were not palpable. 
The laboratory data showed red blood cells, 
4.1 million; white blood cells, 14,000; 89 per 
cent polymorphonuclears and the urine negative 
for bile. The stools were normal. The Kline 
and Kolmer tests were stronglj' positive. 
Cholecystectomy was performed on August 17, 
1940. The operator reported that “numerous 
dense adhesions” were found, which “caused 
angulation and dyskinesia.” The pathological 
report showed “chronic cholecystitis with early 


acute cholec3"stitis.” The patient left the hospi- 
tal August 27, 1940 entirely free of symptoms. 

-Case v. A. P. Q, a nineteen year old white 
female and the mother of two children, was 
admitted August 18, 1940, complaining of an 
Intermittent colicky pain in the right lower 
quadrant of the abdomen with radiations to her 
back. She had suffered similar attacks each 
month since her last pregnanc}^ eleven months 
prior to admission. Each attack was accom- 
panied b3’' vomiting which seemed to relieve 
the pain. She gave no historj”^ of food dj^scrasia, 
diarrhea or jaundice. During an appendectom}' 
three months earlier, stones had been palpated 
in the gallbladder. Physical examination re- 
vealed a moderatelj'^ sick colored female with a 
temperature of 98.6° f ,, blood pressure 160/ 100 
and tenderness in the right upper quadrant of 
the abdomen. The icterus index was 16,5, blood 
cholesterol 275 mg. per cent, blood urea nitrogen 
12.6 mg. per cent, and the stool examination 
was normal. Cholecj’^stectom}'’ was performed at 
which time stones were found in the gallbladder 
and the cj'stic 'duct. The wound was closed 
with drainage of the gallbladder bed. The 
pathological report was “chronic cholecj’-stitis 
and cholelithiasis with Rokitansk3’’-Aschofr 
sinuses in the wall.” The patient, s^miptom- 
free, was discharged September 5, 1940. 

Case vi. S. M. P., an eighteen year old 
white female, was admitted August 14, 1941, 
with the chief complaint of vomiting and 
cramping epigastric pains, which radiated to 
the right shoulder. She had experienced three to 
four similar attacks during a period of six 
weeks prior to admission. The patient had been 
bothered b}'^ “eructation, flatus and indiges- 
tion” for a 3'ear. A self-imposed diet which she 
had followed during this time resulted in a 
weight loss of 38 pounds. Shortlj' before admis- 
sion she developed an aversion to fatty foods 
and noted that at times her urine became highlj’’ 
colored. Phj'-sical examination revealed a 
temperature of 98.4 °f., blood pressure 100/15 
and a tenderness in the right upper quadrant 
of the abdomen. The laboratory data showed 
red blood cells, 4.2 million; white blood cells, 

1 1,200; 72 per centpohmiorphonuclears; icterus 
index 7; blood urea nitrogen 9.1 mg. per cent; 
cholesterol 1 50 mg. per cent and the prothrom- 
bin time was 80 per cent of normal. A chole- 
evstogram showed good visualization with a 
60 per cent emptying for a fat meal but there 
were multiple negative shadows in the gall- 
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was opened on the tenth postoperative day. 
She was discharged Februaix- 20, 1944, entirely 
free of symptoms. 

C.ASE XI. M. B., a nineteen year old colored 
female, was admitted March 31, 1944, with 
constant pain in the right side of her abdomen 
of sixteen hours’ duration. She had ^■omited 
five or six times at the onset of illness. There 
was no history of jaundice nor of previous 
attacks of pain. The patient was in the fifth 
month of her first pregnancy. Physical examina- 
tion revealed an obese colored female with a 
temperature of 99.8 °f., pulse loS, blood pres- 
sure 1 16/So and tenderness and rigidity in the 
upper right quadrant of the abdomen. The 
uterine fundus was at the level of the umbilicus. 
The laborator}' work showed hemoglobin 73 
per cent, white blood cells, 20,300, 96 per cent 
polymorphonuclears and other findings that 
were essentially normal. At operation the gall- 
bladder was found to be tense, indurated, 
edematous and surrounded by numerous peri- 
cholecystic adhesions. The diagnosis of acute 
cholecystitis was made and cholecystostomy 
was performed. The tube was removed on the 
fourteenth postoperative day. She was dis- 
charged April 16, 1944 and her pregnancy 
terminated normally June 28, 1944- 

C.ASE xn. J. W., a seven year old colored 
male, was admitted October 9, 1944, with inter- 
mittent abdominal pain of seven hours’ dura- 
tion. He had vomited three times since the 
onset of illness. There was no history of any 
previous attacks, no jaundice and no food 
dj’scrasia. Physical examination re^■ealed a 
colored child with a temperature of 9S.8°f. 
and a pulse of 90. Abdominal tenderness was 
most marked in the right upper quadrant but 
was also present in the left upper and right lower 
quadrants. One examiner found that the gall- 
bladder was “questionably palpable.” The 
hemoglobin was 79 per cent, white blood cells, 
11,000, 77 per cent polymorphonuclears and 
other laboratory' findings were reported as 
normal. The preoperative impression was acute 
appendicitis, but at operation not only was the 
appendix inflamed but the gallbladder was 
found to be markedly distended by “cystic duct 
obstruction due to an inflammatory lymph 
node.” Cholecystectomy and appendectomy 
were performed. The pathological report showed 
“slight subacute and chronic cholecystitis and 
acute appendicitis.” The lymph node enlarge- 
ment was caused by non-specific reticulum 


cell Inqserplasia. The patient was discharged 
October 25, 1944. 

COMMENTS 

From the material presented in this 
report, it appears that when all the cases 
presented in the literature are carefully 
evaluated, the incidence of acquired gall- 
bladder disease in individuals below the age 
of fifteen is still low. The only' patient in 
this age group (Case xii) was diagnosed 
as an acute appendicitis at operation. The 
incidental finding was a distended gall- 
bladder caused by^ an enlarged lymiph node 
obstructing the cystic duct. The patho- 
logical condition in this patient is very 
similar to that found by Seidler and 
Brakeley® in the case which they reported. 
The' low incidence of cholecystitis in pa- 
tients under fifteen vears of age found in 
this group is substantiated by Bearse’ in his 
report on sixty-three cases of gallbladder 
disease in patients under the age of thirty. 
Of these, there was only one patient below 
the age of fifteen and three below the age 
of twenty. 

In general, young patients with biliary 
tract disease can be divided into three main 
groups according to the ages. In the neo- 
natal period and very early childhood the 
congenital lesions of the biliary system 
are present. These include the various 
types of atresias and obstructions of the 
common duct due to inspissated bile. 

In the late childhood period a number of 
cases of cholecystitis with or without 
cholelithiasis have been reported from time 
to time. In these patients there is usually 
a histor}* of a preceding or intercurrent 
infectious disease; scarlet fever, diphtheria, 
influenza and typhoid fever have been 
frequently implicated. The importance of 
an infectious disease as an etiologic factor 
in the development of gallbladder disease 
in children has been emphasized by most of 
the authors who have written on this sub- 
ject. It should be mentioned that acute 
inflammation of the gallbladder in this age 
group rarely progresses to suppuration.' 
Usually the condition subsides sponta- 
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neously. For this reason, the diagnosis in 
children in all likelihood is frequently 
overlooked. Certainly it is possible that 
such patients may have a tendency to 
develop serious gallbladder disturbances at 
some later date. 

The third period is that following 
puberty, or the very young adult (fifteen to 
twenty years of age). In this age group the 
disease is similar to that which occurs in 
older patients. Apparently the same rela- 
tively little known factors that arc at work 
in older gallbladder patients can also be 
found in young adults. 

The clinical picture in the reported 
cases was fairly typical. Epigastric and 
right upper quadrant pain with radiation 
to the back, nausea and vomiting, qualita- 
tive dyspepsia, eructation and flatulence 
were all prominent symptoms. To make 
the correct diagnosis in young individuals, 
clinical judgment is more important than 
laboratory evidence. Non-visualization of 
gallbladder was the most significant .v-ray 
finding. In order to make an early, correct 
diagnosis in these patients, the clinician 
must have a high index of suspicion. If the 
possibility is not considered, the diagnosis 
will be missed and adequate treatment will 
be delayed. 

There was no operative mortality in this 
series. 

The high incidence of pregnancy in these 
patients is of great interest. Middleton,* 
Friedenwald® and others ha>'e emphasized 
the importance of pregnancy as a causative 
factor in the development of cholecystic 
disease in older age groups. Undoubtedly 
it also plays a significant role in those 
patients under the age of twenty. In fact, 


a number of the patients seemed to date 
their illness from their pregnancy. 

SUMMARY 

1. Twelve cases of cholecystitis and 
cholelithiasis in the young arc reported. 

2 . The pertinent literature has been 
reviewed. 

3. Adult factors, such as pregnancy, play 
an important role in the development of 
gallbladder disease despite the fact that 
these patients were under twenty years of 
age. 

4. Cholecystitis in childhood (below the 
age of fifteen) is still an infrequent condi- 
tion but is not as rare as was formerly 
believed. 

5. Cholecystitis in females between the 
ages of fifteen and twenty is not at all 
infrequent. 

6. Greater attention to this problem will 
result in earlier diagnosis and better 
treatment. 
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CONVULSIONS DURING INHALATION ANESTHESIA 

Theodore L. Hyde, m.d. and Ray C. Schwegler, m.d. 

THE DALLES, OREGON LAWRENCE, KANSAS 


C ONVULSIONS during inhalation an- 
esthesia are one of the most dis- 
concerting complications which a 
surgeon encounters. They are also one of 
the most serious complications since the 
mortality rate may be as high as 20 per 
cent.^ They are not ver}”^ common although 
like many supposedly rare conditions there 
has been a considerable apparent in- 
crease in the number of cases since the 
initial reports of the condition in 1927.^^ 
Whenever the}’’ do occur the responsible 
surgeon as well as the anesthetist is always 
unhappy to be unacquainted and unpre- 
pared to meet the situation. 

SURGICAL ASPECTS 

A study of surgical literature is rather 
disappointing but certain interesting facts 
arc apparent. At first they were designated 
“ether convulsions”'"® but apparently all 
of the inhalation anesthetics have induced 
conA'ulsions on occasion." We were unable 
to find any report of a typical convulsion 
during intravenous barbiturate anesthesia.® 
Preoperative medication with barbiturates 
has failed to prevent the convulsion^ al- 
rfiough it is reasonable to expect them to 
have some prophylactic efl'ect.^® 

In one instance^^ a patient had a four- 
minute convulsion during ether anesthesia 
which ceased spontaneously and the opera- 
tion as well as the same anesthetic were 
continued uneventfully. Inanotherinstance 
a patient had a convulsion during ether 
anesthesia and a few days later had a 
second more serious and longer operation 
under ether without recurrence of the 
convulsions.^- The same anesthetic solution 
and apparatus which were used wlien the 
convulsions occurred have been immedi- 
ately used on another patient without 
convulsions developing.^ Tests for signifi- 
cant impurities and toxicity of the ether 
used have been invariably negative. No 


cases in elderL’peopIe have been reported.^ ' 
Many of the reported cases Iiave been 
young females with a septic condition and 
fever, typically acute febrile appendicitis.^® 
One 3"oung patient had a convulsion dur- 
ing ether anesthesia for an application of a 
cast to a fractured os calcis, i.e., no opera- 
tion was performed. Three weeks later an 
exploration of the bone under ether was 
uneventful.^® Another child had a convul- 
sion during ether anesthesia for an osteot- 
om\' for congenital dislocation of the hips. 
Six months later she had an uneventful 
nitrous-oxide-ethylene anesthesia for a 
second osteotomy. Two weeks after the 
second operation a brief nitrous-oxide 
anesthesia was associated with tetanic 
contractions. A few days later without 
anesthesia an increase in traction of the legs 
precipitated four generalized convulsions.^' 
One surgeon reported two patients who had 
repeated operations and repeated con- 
vulsions.^® Complete recovery is the rule 
but severe degrees of mental impairment or 
paralysis may follow.’^ A high fever 
(io6°f.) has been noted in a number of 
subjects but hyperpyrexia is a common fea- 
ture of the comnilsive state and therefore 
is not necessarily an etiological factor. The 
convulsions have occurred early during 
anesthesia and also after discontinuance 
but have most commonly developed late in 
a prolonged anesthesia.-® Vinesthene seems 
to be the worst offender,-’ one report stat- 
ing that the nurses in the reco\'ery ward 
came to regard the convulsions as an un- 
important normal complication.’® The mor- 
tality rate increases with the duration and 
severity of the convulsions. It has been 
suggested that the convulsions are Jack- 
sonion in type beginning with a tsvitching of 
the facial muscles.-- This seems question- 
able since they have not been described as 
starting in any other part of the body. 
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The apparent origin in the facial area is 
probably explained by the fact that the face 
is the only part of the anesthetized patient 
which is under careful observation.-® Alert 
surgeons have warned of the imminence 
of con^mIsions by the pushing up of the 
intestines during laporatomy. No prodro- 
mal features such as difficulty of induction, 
etc., have been described as useful warning 
signals. 

NEUROLOGICAL ASPECTS 

The neurological literature was more in- 
formative although not much was specif- 
ically found concerning convulsions during 
anesthesia.®' Neurologists plainlj^ state 
that which is apparent from a study of the 
surgical literature, that the cause and 
nature of the convulsive state is not known. 
Thus it may be said that until some rational 
explanation is offered as to why and how 
an epileptic person may have a convulsion 
while walking down the street, apparently 
in otherwise perfect health, it will be dif- 
ficult to explain convulsions during anes- 
thesia. However, certain features of the 
convulsive state are known and maj’ have 
practical bearing on the surgical problem. 

Electroencephalography has shown that 
approximately 1 2 per cent of the population 
have significant electrical action current 
waves similar to those found in about 75 per 
cent of epiletics.®® A group of twentj'-two 
patients who had had convulsions under 
anesthesia also showed 73 per cent to have 
similar abnormal waves. A study of a 
group of patients with puerperal toxemia 
showed the eclamptics to have a similar 
high rate of abnormal waves in comparison 
with the so-called pre-eclamptics who did 
not have frank convulsions.®® Individuals 
with such abnormal electroencephalo- 
graphic waves are presumably more sus- 
ceptible to convulsions from whatever 
excitants. There is great individual varia- 
tion in susceptibility to the dose of con- 
vulsive drugs such as absinthe, insulin, 
metrazol and electric shock.®® Some people 
who fiiint develop convulsions if not al- 
lowed to promptly attain a horizontal 


position. This is probably a manifestation 
of the convulsive effect of anoxia. The 
hj’pocalcemia of the alkalosis of hyper- 
ventilation produces tetany wliich may 
predispose to convulsions. The delirium of 
fever attains convulsive vigor in some 
persons, especially in infancy. 

ETIOLOGICAL THEORY 

Many reasons have been advanced as to 
the cause of convulsions during inhalation 
anesthesia.®"* Most of these so-called causes 
do not deserve repetition here. Many of 
them are patently absurd, obviously con- 
comitant variations, unprovable theories or 
at least subject to the Scotch verdict “not 
proven.” Coincidental idiopathic epilepsy 
can not explain many of the cases since a 
history’- of epilepsy- is rarely’ obtained. 
When unsedated epileptics have one of their 
fits during anesthesia it is usually’^ during 
the induction stage.®® Rosenow’s theory of 
the fortuitous coexistence of a subclinical 
infection with a streptococcus of strong 
neurotropic propensities cannot be dis- 
proven and probably explains some cases. 
Tlrere seems to be no single factor or com- 
bination of factors invariable enough to 
qualify’ as the cause of the convulsions 
except the salient fact of the inhalation 
anesthetic. Similarly’ there seems to be no 
specific precaution to be taken against 
the convulsions other than the fact that the 
patient should be given the benefit of 
good surgical judgment in all respects. 

Whether considered a constitutional 
predisposition or by’ w’hatever name desig- 
nated, it seems established that some peo- 
ple have convulsions more easily’ than 
others. If these people could be positively 
identified preoperativeh’ the anesthetist 
and surgeon might be forewarned. Electro- 
encephalography is not an accurate deter- 
miner and a history of convulsions is not 
often found. It is even better established 
that certain states of pathological physiol- 
ogy’ can sometimes induce convulsions. 
Among these are alkalosis, anoxemia, 
hyperpyrexia, azotemia and intoxication 
from certain drugs known as con^'ulsants. 
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We suggest that the inhalation anesthetics 
should be considered as weak facultative 
convulsants. Divinyl ether (^dnesthene) is a 
considerably stronger convulsant than the 
ordinary di-ethyl ether. They are such 
weak convulsants that only in certain 
predisposed individuals under certain con- 
tributing irritative conditions can the}’ 
produce convulsions. To consider ether 
as a convulsant is contrary to ordinar}'’ 
concepts but seems justified. Metrazol 
(pentamethylentetrazol) is perhaps an an- 
alogous drug. Originally introduced as a 
central stimulant for respiratory and circu- 
latory support in emergencies there came a 
time when it was particularly used as a 
convulsant in treating psychoses. Convul- 
sions under anesthesia, therefore, may be 
determined in a small part by a predisposi- 
tion of the individual and by certain known 
aggravating factors, including a weakly 
convulsant drug, but in greater part they 
are determined by the same unknown 
factors of cause and nature common to the 
convulsh'^e state in general. 

THERAPY 

The therapy for convulsions when they 
appear is directed primarily at the pal- 
liation of the con^ullsions.^'’ The convulsion 
state is dangerous.^^ The act of respiration 
is suspended during the convulsions with 
consequent anoxia and cyanosis of severe 
degree. A vicious circle is instituted 
because anoxia of the brain predisposes to 
convulsions. The convulsive dose of ab- 
sinthe for instance is less when the animal is 
c3’’anotic. The nervous tissue of the brain is 
easily injured by anoxia and permanent 
damage may be produced. The convulsions 
are best controlled by the intravenous 
barbiturate anesthetic sodium pentothal. 
As soon as a convulsion occurs the inhala- 
tion anesthetic should be discontinued, 
oxygen administered by the anesthetic 
machine and a solution of sodium pentothal 
injected intravenously. The dose is the 
amount necessary to control the convulsion. 
As little as lo cc. of 2.5 per cent solution has 
been successfuP® but larger doses may be 


necessary. Intratracheal intubation should 
be done so that artificial respiration can be 
maintained. The operation should be con- 
cluded as soon as practical, closing the 
abdomen simply with several through-and- 
through stay sutures for instance; if the 
convulsions persist their violence can be 
reduced by intocostrin. It should be re- 
membered that the dose of intocostrin is 
much less in the presence of ether anes- 
thesia. The hyperpyrexia should be reduced 
b}'^ cold compresses. General supportive 
measures may be indicated for shock 
such as intravenous fluids and vitamins. 
Oxygen ma}’- be given by tent or mask for 
some time after the convulsions have 
ceased. Death has resulted from late 
pulmonary complications®- so bronchial 
aspiration through the bronchoscope and 
prophylactic penicillin may be desirable. 

CASE REPORTS 

Case i. The first of these has been reported 
by TovelP® (Case iii) and was not a severe 
generalized convulsion but rather a muscular 
jerking which so alarmed the surgeon that 
operation was postponed. 

Case n. The second case was a young girl 
with acute febrile appendicitis. The con- 
vulsions occurred while the abdomen was 
being closed and responded promptlj'- to intra- 
venous sodium am^Tal. The postoperative 
course was quite normal. The anesthetic had 
been induced by an experienced nurse anes- 
thetist with a nitrous-oxide and oxygen mix- 
ture and maintained smoothly with ether and 
oxygen on a Lundy-Heidbrink macliine with a 
carbon-dioxide absorber. Preliminary medi- 
cation^ had been pentobarbital, morphine and 
atrophine. 

Case hi. This case was a twenty-three year 
year old muscular, male negro with a small old 
afebrile appendiceal abscess. The convulsions 
appeared after approximately twenty-five min- 
utes of anesthesia. The patient had taken the 
anesthetic verj'- poorly and the inexperienced 
nurse anesthetist had resorted to an open ether 
mask. Preliminar}'- medication was pento- 
barbital, morphine and atropine. The operation 
was performed in the evening; the convulsions 
were brief but violent and the patient promptly 
died. There was some question of the death 



36 American Journal of Surgery' Hydc, ScHwCglcr ConVuIsiOnS 


July, 1947 


being simply a matter of an overdose of ether 
but the convulsion was the significant inter- 
mediate event. Necropsy permission was 
denied. 

Case iv. Mrs. F. W., aged twenty-three, 
white, a housewife dependent of a soldier. She 
entered the hospital on July 8, 1943 at 3:00 
A.M., complaining of abdominal pain of forty- 
eight hours duration. The pain was severe and 
the patient was nauseated. The past history 
contained no serious illnesses, operations or 
injuries of note. A recent pregnancy had pro- 
duced a healthy boy now nine months old for 
whom the breasts were still lactating. There 
was no familial or past history of allergy, con- 
vulsions or drug idiosyncrasies. On admission 
the temperature was normal. There was 
localized tenderness and guarding in the right 
lower quadrant of the abdomen. The blood 
pressure was 130 mm. of mercury systolic and 
74 diastolic. The patient said she was 63 inches 
in height and weighed 145 lbs. She was bright 
and intelligently cooperative. The laboratory 
reported a negative urinalysis with a specific 
gravity of 1.032. The blood showed 10.9 Gm. 
of hemoglobin per 100 cc. with 3,500,000 ery- 
throcytes per cu. mm. No explanation for 
this anemia was apparent. The leukocj’tes 
were 12,050 per cu. mm. and 90 per cent 
polymorphonuclears. 

By 8:00 A.M. the fever had risen to ioo.2°f., 
with a pulse rate of 90 per minute; a diagnosis 
of acute appendicitis was made. The anesthetic 
for appendectomy was started at 9:00 a.m. 
Preliminary medication was morphine sulfate 
10 mg. and atropine sulfate .15 mg. given 
about 8:45 A.M. The anesthetic was induced by 
an experienced nurse anesthetist with a 
nitrous-oxide and oxj^gen mixture on a Lundy- 
Heidbrink machine, switching soon to ether 
vapor in oxygen with a carbon-dioxide ab- 
sorber. The anesthetic was accepted well and 
the patient was quite relaxed. 

The operation was very difficult. The appen- 
dix was completely retrocecal and gangrenous. 
After approximately sixty minutes of anes- 
thesia the patient suddenly had a severe 
generalized convulsion of variable intensity 
lasting thirty minutes. The temperature rose to 
io6.2°f. by axilla. Cyanosis was often deep in 
spite of discontinuing the ether and supplying 
pure oxj'gcn. The operation was promptly 
terminated with a drain through a stab wound 
in the flank. Shock developed with the blood 


pressure falling to 60 systolic and 0 diastolic, the 
pulse was 1 50 and the respiratory rate 34. No 
intravenous barbiturate solution was available. 
Supportive therapy was applied, 500 cc. of 
preserved plasma and 1,000 cc. of 10 per cent 
glucose in normal saline solution intravenously 
and caffeine and adrenalin were given. The 
patient was returned to her bed at 10:45 a.m.; 
oxygen was continued by B. L. B. mask and ice 
bags were applied to the limbs. She vomited at 
11:45 a.m. and the anesthetist’s airway could 
be removed. Her temperature had fallen to 
ioi°F. rectally with pulse of 136, respiration 36 
and blood pressure 110/75. She continued to 
have epileptiform convulsions every few min- 
utes lasting for one-half to eleven minutes. 
These convulsions might occur spontaneously 
or be precipitated by minor stimuli such as a 
mere touch of the nurse’s hand. She was 
incontinent; the breathing was deep and heavy 
suggesting acidosis so insulin and glucose were 
given intravenously. At 6:00 p.m. 3 gr. of 
sodium phenobarbital were given intravenously. 
Following this she was quieter and the pulse 
slowed to 88 but the respiration remained at 
a rapid 30 and she continued to have con- 
vulsions every half-hour lasting for several 
minutes. 

At I :oo A.M. of the first postoperative day she 
started to move her arms and legs and began to 
groan occasionally. All reflexes were very 
hyperactive Avith opisthnotonus. Urine exami- 
nation showed a specific gravity of 1.020 with 
albumin grade 3 (on the basis of 4), sugar grade 
4 (due to intravenous glucose?) acetone and 
diacetic acid grade 3, an occasional granular 
cast and leukocj’te but no blood. Blood 
chlorides were 560 mg. per cent and non- 
protein nitrogen was 43 (both slightly ele- 
vated). Phenobarbital was given repeatedly in- 
3 gr. doses intramuscularly but the convulsions 
continued to recur at longer intervals and less 
violently. The spinal fluid was under normal 
pressure and contained no blood but the total 
protein was 65 mg. per 'cent. The blood sugar 
was 105 mg. Thirty hours after the operation 
her general condition seemed improved al- 
though her temperature was i02°F. The pulse 
varied from 100 to 150 and the respirations 38 
to 50. The pupils were dilated but equal and 
reacted to light. The fundi appeared normal. 
The reflexes continued to be hyperactive but 
were equal on the two sides. Muscular rigidity 
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and twitching were notable even between 
convulsions. 

During the second postoperative daj^ her 
condition continued to be serious although the 
convulsions ceased in about forty hours. The 
fever persisted at I02°F., the pulse ranged from 
120 to 140 and the respirations were 40 to 48. 
The reflexes changed to hypoactive and the 
pupils did not respond to light. She vomited 
several times and opisthnotonus was still 
noted when the nurses moved her. Calcium 
gluconate was given intravenously without evi- 
dent effect. Thiamine hydrochloride was 
started, 100 mg. intramuscularly three times a 
day. She developed a slight cough so carbon 
dioxide inhalations were given every four 
hours. 

By the end of the first postoperative week 
she had improved somewhat. She moved her 
arms and legs and began responding to simple 
nursing instructions. She recognized her hus- 
band on the sixth day. Sustenance was main- 
tained by intravenous solutions in large 
quantities. She did not speak and had difficultj' 
in raising sputum. The fever continued at 
about i02°F. There was considerable purulent 
discharge around the surgical drain. 

During the second postoperative week she 
began to accept nourishment by mouth. 
Sulfadiazine was given to maintain a blood 
level of 12 mg. per cent. There was still a 
tendency to opisthnotonus and slie was aphasic. 
She would smile and grimace on instruction and 
cooperated fairly well at times; at other times 
she would become restless, agitated and 
ncgativistic. She was not distended at an}' 
time. A fever of i02°F. continued with com- 
mensurate pulse and respiration. Purulent 
drainage continued from the drainage wound 
and the incision also began to drain. She had 
difficulty in swallowing sulfadiazine tablets. 

During the third postoperative week a disuse 
contracture of the right arm was noticed. 
Extension was limited to 145 degrees. Her 
fever continued a septic course rising to loz^F. 
at which time she would become delirious and 
incontinent. At times she would babble inco- 
herently for an hour or so; at other times she 
would ask intelligently for attention and 
seemed quite well oriented. She was able to 
speak a few words slowly with great difiiculty. 
The difficulty in swallowing continued as did 
the cough. Several transfusions of citrated 
blood were mN'cn. 


During the fourth week the right colic 
gutter was explored through a flank incision 
under local infiltration anesthesia with procaine 
and a large abscess was drained. The fever 
promptly subsided and her mental status im- 
proved considerably. She still had difficulty in 
speaking and swallowing and the cough per- 
sisted. The speech impairment seemed to be a 
groping for words as if there were some inter- 
ruption in the speech pathways in the brain, 
although it was found she had a symmetrical 
paralysis of the palate which explained her 
difficulty in swallowing and d3'sphonia. The 
tongue was also partially paralyzed. She could 
work crossword puzzles with celerity; she had 
been adept at this before her convulsions. 

During the second month of hospitalization 
her mental faculties cleared nicely. The wounds 
continued to drain but finally closed. A fecal 
fistula was evidently present for a short time. 
Her pharyngeal paralysis persisted and it was 
thought that her irritative cough was due to 
inhaling pharyngeal mucus. There was no 
headache. The contracture of the right arm 
(biceps) improved but e.xtension was still 
incomplete. With excitement she became 
quite incoherent but when she spoke slowly 
and carefully her speech seemed quite normal. 
She’ was dismissed from the hospital on 
August 30, 1943. 

She reported by letter nine months later 
that the contracture of the arm had com- 
pletely disappeared. She spoke quite normally 
but still had some difficult}'' in swallowing. 
She did not have any significant headache. 
Apparently there had been no change in her 
personality. 

COMMENT 

The failure of phenobarbital to com- 
pletely relieve the convulsions was a dis- 
appointing feature of the case. It is possible 
that larger doses would have been more 
effective. 

CONCLUSIONS 

1. The fundamental nature and cause of 
convulsions is unknown both during and 
without inhalation anesthesia. 

2. It is suggested that the drugs used for 
inhalation anesthesia should be regarded 
as weak facultative con\mIsants which 



O Amrrirnn Joiirnnl of St»t^!r|y 


Jui-Y, 1947 


Mycie, Scliwegicr — Convulsions 


jjrcclpitatc convulsions in certain pre- 
disposed individuals. 

3. Probably the most cHectivc pro- 
phylactic is the use of a barbiturate as 
j) reop era ti \’e ni cd i ca t i o n . 

4. Treatment of the convulsion is also 
probably best accomplished by intra- 
venous barbiturate (sodium pcntothal) 
anesthesia and general supportive measures. 

5. A ease is presented with residual 
glossopharyngeal paralysis. 
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THE UNDERDEVELOPED CHIN 


Lester W. Eisenstodt, m.d. 

Assistant Plastic Surgeon, Newark Beth Israel Hospital 
NEWARK, NEW JERSEY 


I N a previous article^ sixteen cases of 
preserved rib cartilage chin implanta- 
tions were reported; since then, an 
additional fifteen transplantations were 
performed. It is the purpose of this paper 
to supplement the previous report. 

Plastic surgeons will agree that the 
majority of patients with receded chins 
seek consultation for nasal correction. In 
the course of examination, the surgeon 
examines not only the patients’ nose but 
also the other facial features and the gen- 
eral stature. A critical survey is made. The 
forehead, nasofrontal angle, nasal pro- 
jection, nasolabial angle, superior maxilla, 
dental projection and chin are observed. 
Individual analysis is made as each face is a 
unique one. The patient is observed in 
the relaxed, smiling, laughing and speaking 
positions. One searches for defects and 
singles out those facial characteristics 
which are not in proportion. One or more 
malfeatures may be present and may or 
may not lend themselves to satisfactory 
esthetic correction. With the exception of 
the nose, deformities of the chin are the 
most common facial malformation. 

A chin which appears to be under- 
developed requires careful study before 
a true diagnosis of microgenia is estab- 
lished. Frequently a micrognathic appear- 
ing lower jviw is not receded. It may appear 
small but this may only be an apparition, 
especially if the upper teeth are “bucked” 
or protrude too far in advance of the lower 
jaw. A chin is underdeveloped only when 
it is out of proportion with the other facial 
features. 

The nose plays an important role in 
chin corrections. A prominent nose with a 
webbed nasolabial angle can create a small 
lower jaw illusion. A humped or long nose 
may accentuate a minor chin recession. 


The mere lifting of a nasal tip can remove 
the emphasis from a mildlj^ protruded or 
receded chin. In certain instances, the 
“mouth breather” appearance is elimin- 
ated by reducing the nasal profile and 
elevating the nasal tip without chin 
correction. 

Occasionall}’^ where a prominent long 
nose and apparent receded chin are present 
concomitantlj^ one is uncertain prior to 
operation whether or not a chin correction 
is necessar3^ At operation, the nose is 
first corrected and then the chin if deemed 
necessar3\ 

CLASSIFICATION OF THE UNDERDEVELOPED 

CHIN 

From a didactic point of view, h3’^po- 
plastic chins may be classified in five 
t3’pes: (i) Underdeveloped in a superior 
to inferior direction due to decreased 
height of the bod3' of the mandible or 
absence or recession of the lower teeth; 
(2) underdeveloped in a lateral to lateral 
direction due to decreased width of the 
bod3' of the mandible; (3) underdeveloped 
in an anterior to posterior direction due to 
dwarfing of the mental protuberance, 
absence of the mental tubercles, shortening 
of the horizontal rami or a posterior dis- 
location of the temporomandibular joints; 
(4) underdeveloped unilaterall3’' due to a 
unilateral first branchial arch and cleft 
malformation or a unilateral dislocation of 
the temporomandibular joint, and (5) 
underdeveloped in a combination of two or 
more of the above. 

From a surgical point of ^^ew, three 
t3'pes of chin recessions are noted depend- 
ing upon their degree. - 

I. Mildly' Receded. If the nose and 
other facial features are in proportion, a 
chin correction may not be necessary. If 
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Fig. I. A and b, preopemtive photographs; c and D, postoperative photo- 
graphs after combined rhinoplasty and thin preserved rib cartilage chin 
implantation. 


the nose is prominent, hooked or long, 
nasal correction combined with a thin 
preserved rib cartilage chin implant may 
be indicated. (Fig. i.) 

2. Moderately Receded. The lower teeth 
are usually receded giving a “buck tooth” 
appearance. The deformity is accentuated 
when smiling or laughing. The patients 
are self-conscious and employ compen- 
satory cover-up mechanisms such as hid- 
ing the face with the hands or turning away 


while expressing their emotions. During 
childhood, orthodontics is the method of 
treatment. After puberty, if esthetic im- 
provement is desired, a thick preserved 
rib cartilage graft may be inserted into 
the chin to bring the glabella and mentum 
into a perpendicular line. (Figs. 2 and 3.) 

3. Markedly Receded. This exaggerated 
deformity gives a comical expression to the 
face. Stage and movie comedians and circus 
clowns often burlesque it. Masks and false 
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Fig. 2. A and n, preoperative photographs; c and d, postoperative photo- 
graphs after combined rhinoplasty and thick prcsen'cd rib cartilage chin 
implantation. 


faces used at parties and Mardi Gras 
imitate it. The patient suffers repeated 
cruel ridicule. To improve the appearance 
and dental occlusion simultaneously, an 
osteotomy through the horizontal ramus 
with advancement of the lower jaw may 
be performed. Satisfactory esthetic im- 
provement may be obtained by the mere 
insertion of one or more thick preserved 
rib cartilage grafts. (Figs. 4 and 5.) 

Age. Medical men tend to discourage 
their patients from esthetic facial cor- 
rections until they are eighteen years of 
age or over. A careful study of adolescents 


will show that the majority of girls are 
full}' developed between the ages of thir- 
teen and fourteen; the breasts are full 
grown, the ovaries are functioning and the 
secondary sex characteristics are complete. 
The final adult facies is attained at the 
same age. 

This period is the ideal time for facial 
plastic surgery as one need not fear fur- 
ther changes of the facial characteristics. 
The patients can well tolerate the surgery 
and make excellent and rapid recoveries. 
At this age most girls begin secondary 
school. If a facial deformity is present 
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Fig. 3. A, preoperative photograph; b, postoperative photograph after com- 
bined rhinoplasty and thick preserved rib cartilage chin implantation. 


which the patient wishes corrected, the 
operation should not be denied. It should 
be performed before entering the new 
school and beginning a new phase of life. 

Boys mature at a later age. Their facial 
features are not fully developed until the 
ages of fifteen or sixteen. Should one be in 
doubt, procrastination is best. However, 


when the features appear to be developed, 
considering the body as a whole, the 
operation should not be delayed. 

TECHNIC 

Of all the various procedures in plastic 
surgerj’’, the preserved cartilage transplant 
for a receded chin is perhaps the most 



Fig. 4. A, preoperative photograph; B, postoperative photo- 
graph after combined rhinoplasty and thick presers’cd rib 
cartilage chin implantation. 
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Fig. 5. A and b, preoperative photographs; c and d, postoperative photo- 
graphs after combined rhinoplasty and very thick preserved rib cartilage 
chin implantation. 


simple, most rapidlj’" performed and most 
gratifying of all operations. Preserved 
cartilage is readily obtainable in large 
quantities; it is kept in readiness in a 
sterile solution and is easy to model. 
Foreign body reactions from preserved 
cartilage implanted into the chin are a 
rarity. 

In most instances, a rhinoplasty is 
performed concomitantly with the chin 
plastic. The nose is first corrected and 


strapped in position; a cast is not applied 
to the nose so that all the facial com- 
ponents may be freely visible for the chin 
correction. The gowns, drapes and gloves 
are changed; the face, chin and neck are 
again surgically prepared; another set of 
sterile instruments is employed; guide lines 
are drawn. The cartilage is modeled to 
size, all sharp corners being beveled. The 
anterior surface may be flat as the mentum 
pad maintains the graceful fullness of the 
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chin. Procaine with suprarenin is injected 
and the cartilage inserted through a small 
submental incision. The incision is closed 
and a firm pressure dressing is applied. A 
cast is then modeled to the nose. 

The pressure bandage is removed from 
the chin on the fifth day; upon removal, 
the chin is insensitive and appears too 
large. The swelling, however, rapidly re- 
cedes. The sensitivity begins to return 
after a month and is usually complete 
after three months. 

COMPLICATION'S 

Failures or untoward results after pre- 
served rib cartilage chin transplantations 
are not common. Certain complications, 
however, may take place 

I. Perjoralion into the Oral Cavity. This 
may occur in the course of undermining 
the skin over the mentum. If this hap- 
pens, the submental incision may be closed 
and the operation terminated. It may then 
be repeated a month later. However, the 
cartilage may be implanted even after 
oral perforation if penicillin is adminis- 
tered concomitantly. Infection does not 
usually occur. 

1 2. Displacement oj the Grajt. This may 
occur if a tight immobilization bandage is 
not applied; it occasionally takes place 
despite it. Extensive undermining or an 
accidental blow before the cartilage is 
firmly fixed can displace the graft. A 
secondary operation is then necessary. 
The cartilage is liberated and replaced in 
its proper position. 

3. Injection. Infections from preserved 
rib cartilage chin transplants are not com- 
mon. They occur more frequently after 
autogenous transplantation of the nasal 
hump or septal cartilage and bone. In 
this series, one mild infection occurred 
which healed spontaneously in a few days 
without specific treatment. 


4. Vesicular Dermatitis. This is quite 
commonly found on the skin of the chin 
after the removal of the pressure dressing. 
Specific treatment is unnecessary as the 
vesicles disappear in a few weeks. 

COMMENTS 

The microgenic chin is a common facial 
deform it}'. Satisfactory esthetic results are 
obtained by preserved rib cartilage trans- 
plantation. The operation is simple, re- 
quires little skill and entails a minimum of 
risk. 

Ever}' individual with an underde- 
veloped chin who presents himself for 
nasal correction should have the merits of 
preser\'ed rib cartilage chin correction ex- 
plained. As a rule, patients with h}'po- 
plastic chins are frightened and reluctant 
to undergo chin correction, but they are 
not averse to the procedure after the rapid- 
ity and simplicity of the operation is 
explained. 

If the facial features are in harmony, 
with the exception of a receded chin, pre- 
served rib cartilage chin transplantation 
gives a satisfactory cosmetic result. If a 
nasal and chin plastic are performed con- 
comitantly, the esthetic results are often 
spectacular. An unpleasant facial contour 
is transformed into a highly desirable one. 

CONCLUSION 

Preserved rib cartilage was transplanted 
into microgenic chins in thirty-one in- 
stances. In all save one the recovery was 
rapid, uneventful and gratifying. A single 
case of infection occurred but healed 
spontaneously in a few days without 
specific treatment. 
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P HYSIOLOGISTS are generally agreed 
that there are certain prerequisites for 
normal repair of injured tissues. These 
are adequate amounts of ascorbic acid, 
equilibrium of serum proteins and normal 
carbohydrate metabolism. According to 
Holten and Crile, Jr., there is little evi- 
dence that a good physical condition and 
vitamins other than ascorbic acid are 
necessary.^ 

Ho\ve\'’er, in recent years there have 
been indications that local anesthesia may 
plat’' a significant part, especially where 
pain is a prominent factor. Leriche- believes 
that anesthesia is important since trauma 
initiates an excitation of nerve impulses 
alone: vasomotor afferent neurons which 
produce excessive vasodilatation, with 
edema, pain, tenderness and muscular 
spasn'- If pain is eliminated there is, 
therefore, destruction of the impulses which 
emanate in autonomic waves from trauma- 
tized areas with a subsequent return of 
\'asoniotor tone, thus effecting normal 
autonomic equilibrium. 

Cullumbine, Rice and others^ have 
treated minor fractures with i or 2 per 
cent solutions of procaine hydrochloride 
injected into the fracture site. It was ob- 
served that better alignment of bones was 
obtainable under good local anesthesia, 
pain was promptly relie^"ed, the patient was 
able to walk immediately in man}^ instances 
and healing was rapid. 

Excellent results have been reported^ fol- 
lowing single injections of similar solutions 


into sprained joints and torn ligaments. 
Most of the patients were able to use the 
injured joint immediately; only few re- 
quired an additional injection. Apparently 
the procaine hydrochloride prevents the 
vasodilatation and edema responsible for 
pain and disability. 

Rivaz-Diez and DeIrio° discuss the use of 
local anesthetics in the therapy of burns. 
They use four methods; local anesthesia 
in small burns, nerve block in larger 
burns of the extremities, intravenous injec- 
tions of procaine in extensive burns and 
intra-arterial injections of a procaine hy- 
drochloride solution. They found that 
with diminution of circulatory conges- 
tion, .edema and exudation, not only was 
the pain less intense but the rate of 
epithelization was accelerated. 

It has been repeatedly demonstrated 
that chemicals are more potent cuta;neous 
sensitizers when applied in concentrated 
solutions. Therefore, an ointment was used 
which contained less than i per cent of the 
para-aminobenzoates.® A small quantity of 
cod liver oil was added for its healing and 
analgesic properties.' Cod liver oil stimu- 
lates granulation tissue and its use is al- 
most invariably followed by soft, supple 
cicatrices. Although some authors have 
attributed man}^ of the benefits of the oil 
to its bacteriostatic action, Goertzen® has 
shown e.xperimentally that it is not germi- 
cidal. He believes the healing effects of cod 
liver oil are due to its ability to protect 
the tissues against dehydration and to 


* From the Depmtment of Dermatolog>% New York Universiu- College of Medicine, and the Dermatological 
Service of the Third (New York University) Medical Division, Belle\'ue Hospital, ser\dce of Dr. Frank C. Combes. 
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promote granulation tissue. The antiseptic 
properties of the ointment were enhanced 
by the presence of sodium propionate.® 

Since burns and hypostatic ulcers offer 
the most convenient e.vample of painful 
cutaneous lesions, and since both in many 
respects present identical chemopatholog- 
ical changes they were selected to deter- 
mine the effects of a local anesthetic 
ointment on tissue regeneration. 

In view of the possibility of cutaneous 
irritation from the aminobenzoates, sixty 
subjects were tested according to Federal 
Trade Commission recommendations {240 
patches) for primary irritation and hyper- 
allergization. Only one patient reacted 
positively to the ointment. Patch tests were 
done with the various ingredients and this 
patient was found to be sensitive to benzyl 
benzoate. 

Procedure. One hundred three patients 
were treated; sixty-six had burns of vary- 
ing degree. In no instance did the burn 
involve more than one-eighth of the body 
surface. Debridement was performed after 
cleansing the area with tincture of green 
soap prior to application of the ointment* 
and a sterile dressing. The patients were 
instructed to return to the clinic in twenty- 
four hours for observation. The out- 
patients were redressed twice weekly and 
hospitalized patients were dressed as neces- 
sary (one to three times weekly). All the 
patients treated for burns were comfortable 
and able to work throughout the treat- 
ment time. 

* An ointment of the lipophilic type was used in this 
investigation and was designated “S. P. 901.” Its 
composition was as follows: 

Lanoh'n 2$. 

, Petrolatum 

Water 

Iso-beeswax g 

Cod liver oil 20. 

Corn oil g 

Amyl para-amino benzoate 0.7 

Ethyl para-amino benzoate 0.2 

Benzyl benzoate i . 

Sodium propionate 2. 

This ointment was supplied by Chatham Pharma- 
ceuticals, Inc., Newark, N. J. and corresponds to their 
product, Ultracain. 


Thirty-one patients suflering from ulcers 
due to various causes were treated with the 
ointment, which was applied directly to 
the ulcer and any surrounding dermatitis. 
The dressings were changed once or twice 
weekly. If necessary, the individual was 



Taule 

nimss 

I 


Type 

No. of 
P.iticnts 
Tre.-itcd 

Average 
No. of 
Tre.itmcnt 
D.iys 

Extremes 

1st degree 


4.0 1 

2- 7 days 

2nd degree 

49 

11.4 1 

5-2 J d!iys 

3rd degree 

7 

21-5 i 

7-35 days 

Ali.vcd j 

i j 



t'LCEnS 

llj'postatic 

25 

34 

7-90 days 

Traunmtfc 

4 

14 

7-28 days 

Pyogenic 

1 

42 

Sickle cell 

I 

no effect 



hospitalized. Patients with vascular insuf- 
ficiency were encouraged to wear an 
elastic bandage. 

When the epidermis had completely re- 
generated, even in the presence of some 
er3'thema, the wound (burn or ulcer) was 
considered healed and no longer in need of 
topical therap3^ 

Results. Ever}’- patient reported relief 
of pain at the site of the burn or the ulcer 
inimediatel}’ upon application of the oint- 
ment. We observed no infection during the 
course of treatment. The scars were soft 
and pliable with ver5>- little evidence of con- 
tracture even in third degree burns. No 
adverse reactions to the ointment were 
encountered when its use was restricted to 
denuded areas. The healing time impressed 
us as being unusually short. Table i. Of 
the sixty-six patients treated for burns, 
only one developed a surrounding derma- 
titis. This patient was a child who was 
cared for at home in an unclean environ- 
ment. Three patients with ulcers were 
irritated by the ointment; (one with a 
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hypostatic ulcer developed a vesicular 
dermatitis alter the ulcer had healed; one 
patient complained of subjective dis- 
comfort but there was no evidence of 
dermatitis; the third patient developed a 
dermatitis on continued use of the oint- 
ment two months after the ulcer had 
healed). Patch tests with all ingredients 
were negative in these patients. 

COMMENTS 

It is important to note that the amino- 
benzoates present in a concentration of 

0.9 per cent were able to produce immedi- 
ate and adequate topical anesthesia. Most 
previous reports dealing with the use of 
para-aminobenzoates as topical anesthetic 
agents were based on the use of solutions 
or ointments containing more than 2 per 
cent of these drugs. 

In this series of 103 patients, there were 
no infected wounds (burns or ulcers) during 
the treatment period, although many of the 
burns were not seen until several days 
after their occurrence. These were treated 
as fresh burns; cleansed thoroughly with 
green soap and followed by a sterile dress- 
ing of ointment. The inhibition of bacterial 
growth by the ointment no doubt was 
responsible to a large extent for the rela- 
tively short healing time. 

First degree burns, where only the epi- 
dermis was damaged, healed in two to 
seven days, depending upon the extent of 
the injury. Second degree burns showed 
signs of epithelization as early as five days 
after treatment was started. In the deeper 
burns and ulcers, epithelization was more 
rapid peripheral!}' than centrally. The 
longest healing time was thirty-five days, 
except in one patient whose burn was 
severe and extensive, including the entire 
anterior tibial region and knee. The area 
involved to secondary degree was healed 
within thirty-five days, whereas the more 
deeply burned area around the knee was 
just about to epithelize at this time. Pinch 
grafts were then applied, the resulting scar 
being soft and supple. 


Only four of 103 patients developed a 
dermatitis, all of them ha^fing continued 
use of the ointment after the ulcer or burn 
had healed. These patients were patch 
tested to each ingredient of the ointment 
and reacted negatively to all. No derma- 
titis developed during treatment while the 
area was denuded, 

SUMMARY 

1. Man}'^ investigators have shown that 
anesthesia pla3^s a significant part in the 
promotion of healing. 

2. Sixt3'^-six patients with burns and 
thirt3’^-one patients with ulcers were treated 
with an ointment containing less than i per 
cent of aminobenzoates. 

3. Healing was rapid and scars soft and 
supple. 

4. No infection was observed during 
treatment. 

5. No irritation occurred regardless of 
the length of time that the ointment was 
used on the broken skin. 

6. Of the 103 patients treated and 240 
patch tests, no cases of benzocaine sensi- 
tivit}’- were seen. 
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Many minor operations in tiic mouth can be performed under local 
anesthesia, but if the operation is expected to occupy some length of time 
and bleeding to be free it is wiser to give a general anaesthetic, preferably 
with the introduction of an intratracheal catheter. 

From “Minor Surgery” edited by Humphry Rolleston and Allan 
MoncrielT (Philosophical Library). 



ABDOMINAL SYMPTOMS IN SUDDEN ACUTE HEART 

CONDITIONS 

Matthew A. Larkin, m.d. 

ALBANY, NEW YORK 


T he occurrence of abdominal symp- 
toms in sudden, acute coronary condi- 
tions is known to all, but its incidence 
is not always appreciated. Whereas the 
signs and symptoms of typical acute heart 
disease and typical abdominal pathological 
conditions oiler little dilhculty in difleren- 
tia! diagnosis, a number of borderline cases 
occur in which the correct diagnosis is 
seriously in doubt, often for a matter of 
hours, and even completely missed. 

Since immediate lines of treatment arc 
indicated in both sudden, acute heart condi- 
tions and acute abdominal disease, a dis- 
cussion of the pathologic physiology and 
some of the diagnostic aids of these situa- 
tions is valuable. 

The subject of abdominal and thoracic 
viscus pain has been discussed thoroughly 
since the turn of the century. Of these two 
entities abdominal pain perhaps has been 
most written about due to greater surgical 
opportunities to make observations in this 
area of the body. While the works of Ross,* 
Lennander,- MacKcnzic^ and Hurst" do not 
agree entirely on whether or not visceral 
pain originates in the somatic nerve ter- 
minals of the parietal peritoneum or the 
bowel, or whether all visceral pain is of the 
referred type, it has been generally accepted 
that in whatever form this pain exists, it is 
carrietl by the alTcrent fibers of the splanch- 
nic nerves. Phenomena such as nausea and 
feelings of tension are the sensory proper- 
ties of the vagus and its branches. 

The same dilTcrentiation holds true for 
tiic sensory impulses of the heart. Pain is 
carried by ailercnt tibers of the superior, 
middle and inferior cardiac nerves and not 
the vagus. 

The anatomy of the splanchnic and 
cardiac nervt's have many features in com- 
mon.' Tiicv are both derived from lateral 


horn cells (intermediolateral cell column) of 
the spinal cord and arc associated with 
outlying ganglia which comprise the sympa- 
thetic system. Efferent fibers of this system 
are preganglionic, mcdullatcd fibers which 
synapse in vertebral ganglia and emerge as 
postganglionic unmcdullated fibers. The 
afl'erent fibers accompany almost in full 
accord, as to anatomical relation, their 
motor counterpart. Thus they enter the 
cord at the same level that the efferent 
fibers of their respective organs left. The 
afferent fibers arising directly in the organ 
have their cell body in the posterior root 
and have their synapse in the grey matter 
of the cord and ascend for the main part 
in dorsolateral fasciculus or tract of 
Lissauer. 

The superior, middle and inferior cardiac 
nerves arc derived from the corresponding 
cervical ganglion but their ceils of origin 
for their preganglionic fibers arise in 
the upper four or five thoracic segments 
of the cord. There arc three divisions of the 
splanchnic nerves: greater, lesser and 
least, so named after their respective size. 
The greater splanchnic in some individ- 
uals can arise from the cord as high as 
the fourth or fifth thoracic segment.^ The 
other two splanchnlcs arise down to the 
eleventh thoracic segments. 

Thus it is evident that pain sensations 
from two unrelated systems as the heart 
and upper abdominal contents can bom- 
bard the spinal cord in two complete and 
identical segments. 

As stated before, most observers agree 
that nausea and vomiting are the result of 
aflcrcnt vagus impulses ending in the 
dorsal nucleus. The anatomy of the va<ius 
nerve is familiar to all, namely, that of an 
elongated main stem extending from the 
fourth ventricle through the neck and 
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thorax, ending in the inid-abdoinen. Branch 
divisions to the heart and the abdominal 
viscus arise from this main stem. It is 
certainly not diflicult to conceive of a 
sudden, overwhelming stimulus occurring 
in the -heart irritating abdominal fibers 



Fig. I. Dermatomes of the human body; anterior 
aspect. 


contained in the same nerve stem with 
those cardiac fibers for which the stimulus 
was intended. 

In addition to deep pain, nausea and 
vomiting occurring as abdominal manifes- 
tations of acute cardiac conditions, signs of 
actual muscular rigidity and peripheral 
hyperesthesia are encountered in some 
cases. Assuming the theory of Mackenzie or 
viscero-sensory reflexes is correct (it is not 
the purpose of this paper to prove or dis- 
prove the subject of referred pain), the 
work of Head' explains these misplaced 
phenomena. The basis of his work is the 
embryological development of the derma- 
tome and the fact that a given spinal 
segment supplies a visceral area and a well 
delineated peripheral area. Of these founda- 
tions, he ingeniously mapped out the 
possible spinal segmental distribution of 
cutaneous nerves causing referred peri- 
pheral signs from near and distant visceral 
disturbances. He has shown that signs and 
symptoms originating in the heart are 


generally referred to the spinal segments 
supplied by the third to the fifth cervical 
and the higher thoracic; but they may be 
also referred as low as the eighth thoracic. 
As for the abdominal viscera. Head states 
that referrals from the stomach occur from 
the seventh or eighth thoracic; referrals 
from the liver, the eighth to the tenth 
thoracic, and the gallbladder refers signs 
and symptoms to the areas supplied from 
the fifth to the ninth thoracic. (Fig. i.) 

Figure i illustrates the peripheral area 
(dotted) in which referrals can occur from 
the heart, gallbladder, stomach and liver. 
Again we see an overlapping of the nervous 
mechanism responsible for the severity and 
location of signs and symptoms in disease. 

Ninety-two cases which were admitted to 
the Memorial Hospital, Albany, New York, 
were reviewed. These admissions occurred 
from Januar}’’, 1942, to January, 1946; 
ninety-one of these cases had a final diagno- 
sis of coronary thrombosis and one case had 
a diagnosis of ruptured aortic aneurysm. 
One selected case admitted to the Albany 
Hospital in 1945 was used for illustration 
but this case was not used in any calcula- 
tions. The youngest patient was thirtj'- 
slx 3'^ears old and the oldest was eighty-four. 
There were seventy-three males and nine- 
teen females. The overall mortality of the 
group was forty-nine or a mortality rate of 
53.3 per cent. The greatest number of cases 
occurred in the age group fifty to fifty-nine, 
where there were thirty-eight or a percent- 
age of 41 .3 per cent of the total. The highest 
mortality rate with respect to age occurred 
in the age group eighty to eighty-nine but 
since only one case was reported in this 
decade and only five in the seventy to 
seventy-nine group, the most significant 
mortality rate can be said to have occurred 
between the ages of sixtjf to sixty-nine, 
where twenty-eight cases were reported 
and twenty-one died, producing a mortality 
rate of 75.0 per cent. The mortality rate for 
females was 63.2 per cent as compared to 
50.7 per cent for the males. 

Table i compares the cases as to their age 
groups and their mortality rates with re- 
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spect to age. TaBIe ii compares sex and 
the mortality rate In reference to sex. 

A study of the cases for abdominal 
symptoms reveals some interesting data. 
The group was investigated in the follow- 
ing manner: those who had abdominal 


Table i 


.Age 

30-39 

40-49 

i 50 - 5 P 

j 

1 

1 60-69 

! 

70-79 

1 

I 80-89 

No. of cases 


16 

38 

28 

5 

I 

Per cent of cases. , . 

4.35 

» 7.39 

. 41.30 

30.435 

, 5-435 

! ,00 

Mort.ality 


5 

16 

21 

4 

t 

Mort.ality, per cent 

50.00 

31.25 

42.11 

75.00 

i 

80.00 

100,00 


Table n 



M.-iIes 

Females 


Number 

73 

19-35 

37 

50.68 

19 

20.65 

12 

63. 16 

Per cent • . . , . 

Mortality 

AIoT't.nlit'Yj prr rent ! 



Table in 


Symptoms 

No. 

Per 

Cent 

Mor- 

tality 

I 

Per 

Cent 

Abdominal symptoms 

20 

21.74 

14 

70.00 

Pain only 

7 

7.61 

6 

85.71 

Nausea and vomiting only. . . 

6 

6.52 

4 

66.67 

Pain, nausea and vomiting. . . 

7 

7.61 

4 

57. 14 

No other symptoms other 
than abdominal 

1 1 

11.96 

i 

8 

72.73 


symptoms, those whose abdominal symp- 
toms consisted only of nausea and vomit- 
ing, those who had pain, nausea and 
vomiting and those whose abdominal 
symptoms n^ere the sole symptoms of their 
disease; 21.8 per cent of the total cases 
studied had abdominal symptoms of which 
pain, nausea and vomiting occurred in 
about the same frequency. In 1 1.9 per cent 
of the group, abdominal symptoms com- 
prised the onij’- symptom of the patient’s 
underlying condition. It is interesting to 
note that the mortality rate of the cases in 
which abdominal s5mrptoms occurred was 
70.0 per cent, which is well above the 
mortality rate of 53.3 per cent for the 


entire series. Table iii illustrates the above 
data. 

CASE REPORTS 

Case i. L. B., a fifty year old white male 
dairy farmer, was admitted to Memorial 
Hospital on January 12, 1946, with a chief 
complaint of acute pain in the mid-abdomen. 
One hour before admission, the patient was 
seized with a severe pain in the abdomen which 
was sudden in onset. The pain was accompanied 
with nausea and vomiting and observers re- 
ported that questionable Iiematemesis had 
occurred. The pain was located between the 
epigastric lower area and the umbilicus and was 
in the midline. The bowels did not move on the 
daj'’ of admission but were normal previously. 
The patient could not state whether or not 
tarry stools had occurred. The patient stated 
that he had been bothered for the past six- 
months with “stomach trouble” but no positive 
histor}’- of heartburn, sour stomach or pain 
could be obtained. 

• The patient had not had anj' medical contact 
for twenty years pre^dous. He elaimed perfect 
health and had no shortness of breath or 
chest pain. (It was later determined that this 
patient had been rejected for emplojmient one 
3'ear previous because of high blood pressure.) 

Physical examination revealed the tempera- 
ture to be 98 °f., the pulse 70, and the blood 
pressure 120/70. He was a stock3'-, middle-aged 
male in much distress, alert and conscious. 
Examination of the head revealed nothing 
abnormal. There was no percussion dullness in 
the chest, breath sounds were normal and no 
rales were heard. The heart was not enlarged 
to percussion; its rh^Thm and rate were regular. 
There was a soft si'^stolic murmur at the apex 
not well transmitted. 

The abdomen was obese and muscular 
rigiditj'- could not be well determined, but no 
marked spasm was present. There was tender- 
ness over the entire abdomen but it was most 
pronounced just above the umbilicus. Rectal 
e.\amination revealed nothing unusual. Re- 
ne.\-es were illicited in the extremities. 

The white blood count was 7,500 with the 
Schilling index slightly to the left. The urine 
was negative. Serum amjdase was 75 dextrose 
equivalents. An electrocardiogram was not 
taken. 

One hour after admission, the patient ap- 
peared somewhat better. The pain had lessened 
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and was localizing in the right upper quadrant. 
The pulse rose to 86 and the blood pressure rose 
to 140/80. A provisional diagnosis of gall- 
bladder colic was made. Four hours after 
admission, the pulse rose to 98 and the blood 
pressure -was 1 50/60. The pain remained in the 
right upper quadrant, but the patient’s gen- 
eral condition was much improved and he was 
allowed morphine gr. and fluids. Shortly 
after this he complained of a tightness in his 
chest but this did not remain. SLx hours after 
admission he suddenly became cyanotic and 
pulseless and expired while efforts were being 
made to institute oxygen. 

Postmortem examination revealed a rup- 
tured aneurysm of the ascending aorta, hemo- 
pericardium and cardiac temponade. Exami- 
nation of the abdomen revealed no pathological 
condition. 

Case ii. J. G., a thirty-four year old white 
male was admitted to Albany Hospital, 
February 25, 1945, with a chief complaint of 
agonizing pain in the epigastrium. Two hours 
before admission, this patient was seized with a 
severe pain in his upper abdomen. Twenty-four 
hours prior to admission, the patient had a mild 
pain in the left shoulder but was perfectly well 
until the chief complaint occurred. There was a 
histor3’' of mild nausea and vomiting just before 
and during the onset of the pain. There were no 
complaints of previous chest pain. The patient 
was known to have a peptic ulcer and had had 
several exacerbations recent^’'. 

Phj'sical examination revealed the tempera- 
ture to be g 9 °F., the pulse 90, and the blood 
pressure 80/40. Examination of the head 
revealed nothing abnormal. Respirations were 
increased, but no rales were heard in the chest. 
The heart sounds were of good qualitj'^ and the 
rh3rthm and rate were regular. There was a 
generalized spasm of the abdomen including 
both quadrants. The epigastric region was 
extremelj’^ tender to palpation. 

The white blood count was 22,500 cells and 
the urine was negative. The electrocardiogram 
showed some myocardial damage to the 
posterior wall. X-rny of the abdomen for free 
air was negative. 

Two hours after admission, the temperature 
rose to ioo°F. and the white blood count rose 
to 35,000. The abdomen remained markedly 
spastic throughout, and the blood pressure and 
pulse remained unchanged. After a thorough 
medical and surgical consultation, a diagnosis 
of a ruptured ulcer was agreed upon because 
of the marked generalized abdominal rigidity. 


agonizing abdominal pain, markedly elevated 
and rising white blood count and rising temper- 
ature. An exploratorj" laporatomj' was per- 
formed but no abdominal condition was found 
to e.vplain the phj^sical signs. On the first post- 
operative daj’’, the patient’s condition remained 
the same. The second daj- the temperature rose 
to i 03 °F. but the patient appeared somewhat 
improved. The blood pressure had risen to 
90/65 and the breathing was not labored. Late 
that night, however, the patient suddenlj" had 
great difficulty in breathing, became cj^anotic 
and expired. 

Postmortem e.\amination revealed a throm- 
bosis of the right coronar3^ arter3'', rupture of 
the posterior wall of the. left ventricle, hemo- 
pericardium and a benign, duodenal, peptic 
ulcer. 

DIAGNOSTIC AIDS 

All agencies should be used in the dif- 
ferential diagnosis of an acute condition of 
the heart and abdomen. There is no single 
sign or test which can accuratelj" place the 
disorder; rather a total evaluation of the 
avenues of information must be empIo3'ed. 

In some cases the patient is so moribund 
that an adequate histor}" is not available. 
Hotvever, in those instances in which a 
histor3^ can be taken, a careful review 
should be made as to whether previous 
attacks of chest pain have occurred, 
whether there has been preceding shortness 
of breath, whether there have been attacks 
of heartburn, gas or abdominal distress 
associated with eating, and whether there 
have been tarr3’^ stools. 

In the ph3-sical examination, aid can be 
given to differentiation. There has been too 
severe a stress laid on the rise in pulse 
rate in acute abdominal disorders. Unless 
hemorrhage occurs, there is usuall3' little 
alteration in the pulse. Wagensteen^ states, 
“even such a tragic occurrence as an acute 
perforation of a duodenal ulcer is not 
accompanied b3’' material quickening of the 
pulse.” This has been the writer’s experi- 
ence. Of course, later in an abdominal 
disorder, the behavior of the pulse is 
governed b3’ changes and demands on the 
general bod3’^ econom3^ In acute conditions 
of the heart, the pulse is more apt to 
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change, either in rate or in quality, often 
in both of these. 

These same observations may be made 
for blood pressure. Substantial drops in 
arterial pressure are not usually seen in 
the early acute condition of the abdomen 
unless hemorrhage occurs. Later, n-hen and 
if quickening of the pulse occurs, descend- 
ing blood pressures may be recorded. A fall 
in the systolic pressure is much more apt to 
occur early in coronary occlusion, ruptured 
aneurysms, etc. 

The electrocardiogram should always be 
utilized in diagnosis and the practice of 
postponing the electrocardiogram to in- 
clude delayed changes in the tracing is to 
be condemned. The rate of appearance of 
pathological tracings is directly propor- 
tional to the rate of myocardial ischemia; 
and while changes in the electrocardiogram 
can take several daj's to develop, they 
can also appear in hours, minutes and 
even seconds.^ Delay in obtaining an 
electrocardiographic record will postpone 
many early diagnoses of coronary occlu- 
sions; and since this procedure is harmless 
to the patient, it should be carried out 
immediately. 

The white blood count is a dangerous 
index to employ but some conclusions can 
be cautiously drawn from it. A leukocytosis 
occurs in coronary thrombosis as well as in 
an acute condition of the abdomen but it 
can be senerallv said that the leukoevtosis 
is seen earlier in the abdominal conditions 
and is apt to be higher in these states. The 
usual leukocyte rise in coronary thrombosis 
is between 10,000 to 15,000, but can be 
observed as high as 25,000.^® Counts above 
this figure are not common. One feature 
of the white blood count which is signifi- 
cant, however, is a steady hourl}^ rise in 
conjunction with the continuation of other 
abdominal symptoms. This very strongly 
points to abdominal disorders. 

Fever is very similar to the white blood 
count in its significance. It can occur in 
both coronarv and abdominal tragedies but 
its presence in coronar}’^ occlusion is gen- 
erally restricted to rises of about ioo°f. and 
the rise is usuall}'^ later than in abdominal 


emergencies. Again, a steady rise in tem- 
perature in the absence of chest complica- 
tions is significant in the diagnosis of acute 
abdominal disorders. 

The use of roentgenography is to be en- 
couraged as a diagnostic confirmation. 
Although manj'' acute abdominal condi- 
tions produce a negative -v-ra}’^, the presence 
of gas in the free peritoneal cavit}'^ is almost 
invariably a sign of leakage in the gastro- 
intestinal canal and a diagnosis of a per- 
forated viscus can rightfully be made from 
this finding. It should be emphasized, how- 
ever, that failure of this sign never pre- 
cludes a diagnosis of ruptured ulcer. 

SUMMARY 

1. A discussion of confusing S3mipto- 
niolog}' in acute abdominal and 'acute 
coronary* pathological states has been 
made. 

2. Possible 'pathwa3’’s for transfer of 
these sjmiptoms have been outlined. 

3. A series of ninetj-’-two unselected cases 
has been presented of which coronary’’ occlu- 
sion comprised all but one case. 

4. The overall incidence of abdominal 
sjmiptoms in the series was 21.8 per cent 
and 1 1 .9 per cent of the series had ab- 
dominal symptoms as the onh’' s3miptom 
complex. 

5. The differential aids in the diagnosis 
of the acute coronar3’’ and aeute abdominal 
states were discussed. 
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USE OF CHEMOTHERAPY AS POSSIBLE MEANS OF 
REDUCING MORTALITY RATE IN 
PERFORATED PEPTIC ULCER* 


John Winslow Hirshfeld, m.d., William E. Abbott, m.d. . 

ITHACA, NEW YORK DETROIT, MICHIGAN 

AND Homer Smathers, m.d. 

DETROIT, MICHIGAN 


T he mortality of 15 to 20 per cent 
attending the acute perforation of a 
peptic ulcer is so high and has been 
so consistent over a period of years that 
any means of reducing it should be wel- 
come. Both in the records of the past 
twenty-five years which are accessible to 
us at Detroit Receiving Hospital, and those, 
reviewed in the literature, the tendency 
towards a high death rate is unmistakable. 
Shawan^ in 1937, reviewed the cases of 
perforated ulcer which had been treated at 
Detroit Receiving Hospital, from January, 
1920, to January, 1937 and found that the 
operative mortality was 25.8 per cent. The 
authors carrying this study up to January 
I, 1945, learned that the average operative 
mortality for the last eight years was 17 per 
cent. These results are in agreement with 
those reported from other institutions. In 
1934, Eliason and Ebeling- collected 5,061 
cases which had been recorded in the litera- 
ture since 1921 and found that the average 
operative mortality was 23.9 per cent. 
Since this series apparently included only 
those patients who were subjected to 
operation and not those who for a variety 
of reasons did not come to operation, the 
actual death rate for perforated ulcers dur- 
ing this period was undoubtedly higher. 
DeBakey“ published an extensive review of 
the literature in 1940. He found that the 
total general mortality for a collected series 
of 16,752 cases reported in the previous 
decade was 25.2 per cent, while the opera- 
tive mortality for a similar collected series 
of 15,340 cases was 23.4 per cent. He 


observed further that the mortality had 
not decreased appreciably during the ten- 
•year period from 1930 to 1939. The mor- 
tality of a collected series of 2,140 cases 
which were reported in 1930 was 26.1 per 
cent and that for 2,476 cases reported in 

1939 was 23.7 per cent. While in general 
these figures can be accepted as indicative 
of the approximate mortality for the j^ear 
in which they were reported, the}' are sub- 
ject to some error as the year in which a 
series of cases is reported is usually not 
the year in which the cases were treated. 
Since most published series encompass a 
period of ten to twenty years, a more 
accurate estimate of the current mortality 
can be obtained if the figures are arranged 
to include only those cases which have 
been treated recentl}'. In Table i are 
listed the cases which have been treated in 
the last fifteen years and have been re- 
ported in the English literature since 1939- 
The gross mortality for this group of 
6,240 cases, which includes both operated 
and non-operated cases, was 19 per cent, 
while the operative mortality for 2,231 
similar cases was 17.4 per cent. 

The mortality trend can be determined 
more satisfactorily if the figures from one 
institution or from one geographical area 
are followed over a period of years. Such 
information is available for the Mas- 
sachusetts General Hospital from 1896 to 

1940 in the papers of Richardson-® and 
Ulfelder and Allen (Table ii), and for an 
area in the West of Scotland in the paper 


* From the Department of Surgery, Wayne University College of Medicine and the Division of Surgep. 
City of Detroit Receiving Hospital. Paper presented before the Society of University Surgeons’ Annual Meeting 
Februarj' 7, 8 and 9, 1946. 
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of Illingsworth Scott and Jamieson.*^ 
(Table iii). 

T hcse figures fail to show any substantial 
decrease in the mortality of this disease 
during recent years. The experience at the 
Detroit Recei\'ing Hospital which is given 


rule, and it must be admitted that the 
current operative mortality is in most 
instances between 1 5 and 20 per cent, and 
that the over-all death rate is about 20 
per cent. Jt is true that these results can 
be improved by early operation, but this is 


Table i 

GROSS AND OPERATIVE .MORTALITY FOR CASES OF PERFOR.ATED PEPTIC ULCER^TRE.ATED SINCE 1 929 
AND REPORTED IN THE ENGLISH LITERATURE SINCE IQSQ 


Aiiilior 

i 

1 

i Period 

j 

i 

Total 

Cases 

Total 
Deal Iis 

! Gross ! 

, Mor- 
tality, 1 

Per Cent, 

( 

1 t 

No. t No. 
Patients 1 Oper- 
Uper- i at I VC 
ated Deaths 

Oper- 
1 ativc 
.Mor- 
tality, 
Per Cent 

Ross^ 

j 

; 1939-40 

.... 


i - , 

j ) 

>75 

28 

j 16.0 

I lenrv^ 

j >938-42 

.... 


I .... 

>79 

24 

1 > 3-4 

Colm*' 

1935-40 

.... 

.... 

i .... i 

300 

45 

! >5-0 

Berson' 

J 1930-40 

7 S 

10 

i ' 3-3 i 




Timonev® 

>935-43 

.... 

.... 

1 .... ; 

246 

48 

i 19-5 

Martz-Foote’ 

! >931-37 

.... 



50 

>3 

j 26.0 

Sangster*'' 

i >935-39 

.... 

.... 

i 

j .... 

100 

24 

24.0 

McClure" 

i >930-39 

.... 


} .... 

01 

7 

1 7 - / 

Fobes'- 

; >940-4 > 

.... 

.... 

i 

8 

> 

i > 4-2 

Griswold, Antoncic*’ 

>931-40 

1 1 1 

24 

i 23.4 ; 

102 

20 

i 19.6 

-McCabe, Mcrslicimcr" 

i 1 930-4 > 

So 

24 

26.9 

87 

22 

1 2,-. 2 

Eliason, Stevens" 

i >935-44 

.... 


1 .... 1 

>7 

2 

1 >>.7 


‘ 1939-43 

.... 

.... 

1 * • ' • 1 

>2 

3 

25.0 

Donald, Barkett*' 

‘ 1936-40 

>24 

3 > 

25.0 i 

u 6 

23 

! 19-8 

O’Donogluic, Jacobs''* 

' >930-39 


.... 

j .... 

200 

49 

i 24.,- 

inreldcr. Alien" 

‘ > 93>-40 

>65 

44 

: 26.6 ; 




Raw^'' 

>939-44 





3>2 

45 

; 14.4 

Jackson, Methenv-' 

' >941-43 

3 « 

8 

1 27.0 

24 

2 

! 8.0 

Barber, Madden-- 

> 937-42 

.... 


1 

86 

1 1 

. 12.8 

Nislx’t-^ 

’ >932-40 

— 


' .... • 

33 

10 

30.3 

Illingsworth, Scott, Jamieson-' 

>930-43 

5550 

>044 

iS.i 




Black, Blackford-^ 

: >935-45 

96 

>4 

14.6 

93 

>> 

1 1 .8 

Total 

1 

6240 

>>99 

■ >90 , 

2231 

3S8 



in Tabic iv is quite similar although there 
is a decrease in the mortality for the period 
of January, 1937 to 1945, compared to the 
period from January, 1920 to January, 
1937. This may be explained in part by the 
fact that Shawan did not include in the 
first scries any cases in which at operation 
the perforation was found to have sealed 
itself spontaneously, whereas all cases of 
acute perforation are included in the later 
series. 

There are in the literature a few reports, 
such as those of McClure,” Graham-'-*'’ 
and Bersoiv wiiich show a marked fall 
in mortalitv rate durins: recent vears. This, 
howc%’cr, is the exception rather than the 


not the entire solution, because first, there 
will probably always be patients who will 
not consult a physician promptly; and 
second, the current mortality is still 9.6 
per cent (Table v) for all patients operated 
within eight hours of perforation. This can 
be compared with the figures of Eliason 
and Ebeling- who in 1934, found in a col- 
lected series of 319 cases that the mortality' 
for those operated within six hours of 
perforation was 7.5 per cent, while for 
those operated between six and twelve 
hours it was 23.9 per cent. 

If any significant progress is to be made 
toward lowering the death rate, it can be 
accomplished only by combatting bacterial 
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infection which is the chief cause of death. 
A review of sixty-five patients who died 
following operation for perforated peptic 
ulcer at the Detroit Receiving Hospital 
between January i, 1937, and January i, 

Taim.u II 

THU GROSS MORTAI.ITV TOR I'URUORATUn I'UPTIC UI.CUR 
AT THE MASSACHUSETTS GENURAt. llOSI'ITAt. FROM 
1896 TO 1940, AS I’UnUSHED RY RICH AROSON-*'' 

AND UU'EUDER AND ALl-ES” 


Pvriocl 

Total 

Cases 

Total 

Deatlis 

Mortality, 
Per Cent 

i 

I 896- I 900 

1 

6 

5 

83.0 

I9OI-I9O5 

12 

7 

58.0 

1906-1910 

33 

1 1 

330 

I9I 1-1915 

31 

9 

29.0 

1916-1920 

36 

1 1 

30.6 

1921-1925 

43 

1 1 

25.6 

1926-1930 

90 

34 

26.7 

1931-1935 

74 

20 

26.3 

1936-1940 

91 

24 

26.4 


Tarle in 

THE GROSS MORTAUTV OF PERFORATED PEPTIC ULCER 
IN THE WEST OF SCOTLAND FROM 1924-1943, AS 
PUDLISHED RY ILLINGSWORTH, SCOTT AND 
JAMIESON** 


Year 

No. Cases 

Recovered 

Died 

Mortality, 
Per Cent 

1924 

191 

142 

« 

25-7 

1925 

205 

160 

45 

22.0 

1926 

274 

203 

71 

25.9 

1927 

283 

222 

61 

21 .6 

1928 

318 

258 

60 

18.9 

1929 

335 

269 

66 

19.7 

1930 

311 

240 

71 

22.8 

1931 

328 

265 

63 

19-3 

1932 

336 

284 

52 

' 5-5 

1933 

317 

247 

70 

22. 1 

1934 

395 

312 

83 

21 .0 

1935 

378 

312 

66 

17.5 

1936 

373 

302 

71 

19.0 

1937 

374 

293 

81 

21.7 

1938 

431 

338 

93 

21 .6 

1939 

432 

357 

75 

17.4 

1940 

518 

425 

93 

18.0 

1941 

615 

502 

113 

18.4 

1942 

366 

306 

60 

16.4 

1943 

376 

323 

53 

141 

Totals 

5550 

4506 

1044 

18.8 


1945, revealed that of the sixty-five deaths, 
forty-one or 65 per cent, can be attributed 


directly to infection, cither intraperltoneal 
or ]5ulmonary (Tables vi and vii.) Of the 
patients whose deaths were the result of 
infection, eighteen had peritonitis or intra- 
pcritoncal abscess', six had pulmonary 

Tarle iv 

THE GROSS AND OPERATIVE MORTALITY OF PERFORATED 
PEPTIC ULCER AT THE DETROIT RECEIVING HOSPITAL 
FROM JANUARY, I920, TO JANUARY, I945 


Period 

Total 

Cases 

Total 

Deaths 

Mor- 

tality, 

Per 

Cent 

No. 

Cases 

Oper- 

ated 

No. 

Oper- 

ative 

Deaths 

Oper- 

ative 

Mor- 

tality, 

Per 

Cent 

1020-37 

Un- 

Un- 

Un- 

356 

92 

25. 8 

j 

known 

known 

known 




1937-38 

36 

12 

33-3 

33 

9 

27.0 

1038-39 

55 

15 

27-3 

49 

12 

24.5 

1939-40; 

55 

15 

27.3 

46 

7 

13.0 

1940-41 

51 

10 

19.6 

49 

8 

16.3 

1041-42: 

53 

8 

15. 1 

52 

" 

14.0 

1942-43 

62 

8 

12.9 

59 

5 

S .7 

1943-44 

46 

10 

21.7 

45 

9 

19.0 

1944-45 

49 

8 

16.3 

49 

8 

16.3 

Totals 

407 j 

86 

21 . I 

382 

65 

17.01 


infection and seventeen had a combination 
of both intraperitoneal and pulmonary 
infection. There were, in addition to the 
forty-one patients cited above, lo or 15 per 
cent in whom infection appeared to be an 
important contributory cause of death. 
Thus, there were only fourteen deaths (21 
per cent) which occurred without evidence 
of bacterial infection. 

The figures in Table vi and vii agree 
quite well with those reported by other 
authors. Table vni shows the figures for 
several series of collected cases and Table 
IX gives the causes of death in a collected 
series of patients reported in the English 
literature since 1939, who had been oper- 
ated on during the last fifteen years and 
for whom the cause of death was accurately 
recorded. 

It is fairly clear from the evidence cited 
above, that infection, primarity intra- 
peritoneal, but also pulmonar3% is the 
greatest factor which must be dealt with if 
the death rate from perforated peptic 
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ulcer is to be lowered. Before discussing the 
possibility of accomplishing this, it is 
important to dispel the often quoted 
statement that the peritoneal exudate is 
sterile during the early hours subsequent 
to perforation of a peptic ulcer. A number 


toneal Iluid, bacteria were recovered in only 
65 per cent of the cases but when 3 cc. of 
exudate was used for the culture, the 
incidence of positive samples was increased 
to 81 per cent. Dudgeon and Sargent*^ were 
able to recover bacteria from only four of 


Table v 

THE OPER.ATIVE MORTALITY FOR C.ASES OF PERFORATED PEPTIC ULCER TRE.ATED WITHIN THE LAST 
FIFTEEN YEARS WHICH WERE OPER.ATED WITHIN EIGHT HOURS AFTER PERFORATION, AND 
WHICH WERE REPORTED IN THE ENGLISH LITERATURE SINCE I939 


Aiitlior 

i 

Period 

Interval between 
Perforation and Operation 
in Hours 

No. of 
Cases 

No. of 
Deaths 

Mortality, 
Per Cent 

jMartz, Foote® 

1931-37 

1931- 40 

1930-39 

1939-44 

1941-43 

1937- 42 

1932- 40 
1935-45 

1938- 43 

1 

6 

29 

44 

27 

139 

15 

35 

1 46 

651 


17.0 

Griswold, Antoncic*’ 

6 

2 

4.0 

1 1 .0 

O’Donogluie, Jacobs'® 

6 

I ^ 

Raw®" 

6 

1 ^ 

0 

6.5 

Jackson, ^lethenv®* . . 

8 

0 

Barber, Madden-- 

6 

0 


Nisbet-® 

8 

•5 

14.0 
n .0 

Black, Blackford-® 

f) 

; 5 

71 

lllingsworth, Scott, Jamieson-' 

8 

10.9 




Totals 



954 

02 

9.6 




i 


of authors, among whom are Ross,'* 
Urrutia,-® Ulrich,'*"’ Brenner,'"- Gibson,'*'® 
Loehr®"* and Deaver and Pfiefl'er®® maintain 
that the peritoneal exudate is sterile for 
from six to twelve hours. On the contrarv, 

V ' 

Judine®® and Bruett®' found according to 
DeBakey® a high incidence of positive cul- 
tures in their cases. Other reports in the 
literature indicate that bacteria may be 
recovered from the peritoneal exudate with 
considerable frequency. In a collected 
series of 716 cases, bacteria were recovered 
from 279 or 38.9 per cent. (Table x.) Only 
three of the authors®’ whose results are 
listed in Table x describe the method they 
employed in making the culture. If as is 
probably the case, these cultures were 
obtained by collecting a swab of peritoneal 
exudate upon opening the peritoneum and 
only aerobic incubation was employed, it 
can be safely assumed that the incidence of 
bacteria in the peritoneal exudate was 
definitely higher than that gi\'en in most of 
the reports. Henry® learned that if swabs 
were employed to collect samples of peri- 


seven peritoneal fluids, but material ob- 
tained from the edge of the ulcer was 
positive in all seven instances. Since 
bacteria are probably not uniformly dis- 
tributed in the material which escapes 
from the perforation, it is proper to assume 
that they will not be uniformly distributed 
in the peritoneal cavity unless there is a 
considerable amount of fluid present. 
Conceivabh-, a piece of contaminated food 
might lodge under the diaphragm and yet 
the free peritoneal cavity contain exudate 
that is relatively sterile. The results seem 
to indicate that the incidence of positive 
cultures would increase in direct propor- 
tion to the care employed in collecting 
and incubating the material. The frequency 
of wound infection and wound disruption 
lends support to the contention that the 
peritoneal fluid contains bacteria. De- 
Bakey® found that 196 or 25.4 per cent of 
772 collected cases had wound infection or 
wound disruption. The incidence of wound 
infection in 635 patients who have been- 
operated upon since 1929 and published 
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'I AIJI.K VI 

CAUSE OI- DEA TH IN SIX TV-l'IVE Ol’IUlATIVE CASES OE I'EUI-OKA TED PEI'I IC UECEK, SEEN AT DETROIT 

RECEIVING HOSPITAL 


I lospilai 
Number 


S-710 

8-6384 


S-8524* 


S-IOIOO* 


S-U1634 
S- 1 2628* 


s-14100* 

s-20438 

S-I7I76* 

T-I62* 

T-IQOt* 

T-2272* 


T-2502* 

T-273I* 

T-3395* 

T-4350 

T-5089* 

T-8649 

T-10027* 

T-10726* 

T- 1 7736 


V-i 146* 
V-9732* 
V-13225* 


V-I4255* 

V-18818* 


V-2748* 

V-I24I5* 

X-155* 

X-2859 


Culture of Peritoneal Fluid 
al Operation 

Cause of Death 

1 

I 1 ntcrval 

between 

Perforation 

and 

Operation 

Interval 

between 

Ojjeration 

and 

Death 


Postoperative lobar pneumonia 

4 hr. 

4 days 


Unknown. Had received mercury 

16 hr. 

12 hr. 


for lues 

Postoper.ative pneumonia cviscera- 

14 hr. 

2’ ■< mo. 


lion. Subdiaphragmaiic abscess. 
Gastroplur.al fistula. Lung abscess. 
Localized peritonitis 

Generalized peritonitis. Postopera- 

to hr. 

32 hr. 


live atelectasis. Pulmonary con- 
gestion 

llviscer.atcd oth dav. Died of pneu- 

5 hr. 

I Ith day 

Streptococci. Staphylococci, li. coli 

monia 1 ith day 

Gangrenous duodenum, Subdia- 

7 tkiys 

1 2th day 

phr.agmatic absce.sses. Tuberculous 
peritonitis 

Genetttlized pcritoniti.s 

48 hr. 

2nd day 


Pneumonia 

3 hr. 

2nd day 


Subhcpatic abscess. Duodenal fis- 

10 d.nys 

2 1 St d.ay 


tula 

Coronary arteriosclerosis. Cardiac 

4 ’ "2 kr. 

loth day 


hypertrophy 

Generalized peritonitis 

23 hr. 

5th d.ay 



5 hr. 

19th day 


sccss. Cerebellar malacia. Cardiac 
failure 

Peritonitis 

shi hr. 

3rd d.ny 

Non-licinolytic streptococci 

Peritonitis 

23 hr. 

nth day 

Peritonitis and j>elvic abscess 

12^2 hr. 

7th d.ay 


Peritonitis 

3-2 hr. 

7th day 


Peritonitis, Acute cardiac failure 

pLj hr. 

24 hr. 


Cause unknown 

24 hr. 

6th day 


Lobar pneumonia 

1 1 1 •> hr. 

24th day 


Peritonitis. Earlv lobar pneumonia 

4? 2 hr. 

5th day 


Malnutrition and anemia. Jejunos- 

8 hr. 

2 mo. 

Streptococcus viridans 

tomy done after pyloric obstruc- 
tion 

Peritonitis 

8 hr. 

45 hr. 

Staphylococcus albus 

Peritonitis. Pneumonia 

9?i hr. 

2} 2 d.ays 

B. coli, B. cloacae, B. proteus. 

Pneumonia. Peritonitis 

8J'i hr. 

6th d.ay 

streptococcus overgrown by Pro- 
teus 



6th day 

B. coli. Staphylococcus albus 

Subhcpatic abscess. Pneumonia 

6 hr. 

Pneumococci Type 29. B. coli. 

Peritonitis. Lobar pneumonia 

12 hr. 

13th d.ay 

Staphylococcus albus. Non-hemo- 
lytic Streptococci 


9 days 

Streptococcus viridans. B. lactis 

Peritonitis. Bronchopneumonia 

7>2 hr. 

aerogenes 




Aerobic and anaerobic streptococci. 

Subdiaphragmatic abscess exten- 

5H hr. 

5 mo. 

B. Proteus 

B. alkaligenes, B. coli. Staphylo- 

sion and ulcer of the chest wall 
Subdiaphragmatic abscess. Pneu- 

21 hr. 

1 2th day 

coccus albusf 

Non-hemolytic streptococci. B. 

monia 

Peritonitis 

27 lu:. 

30 hr. 

coli. B. cloacae 
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Table vi (Continued) 


Hospital 

Number 

Culture of Peritoneal Fluid 
at Operation 

Cause of Death 

Interval 

between 

Perforation 

and 

Operation 

Interval 

between 

Operation 

and 

Death 

X-9232* 

Streptococcus viridans 

Subdiaphragmatic abscess. Empj'- 

Si hr. 

7th daj' 

X-11381* 

Non-hemoij’tic streptococci. B. coli 

Pneumonia. Abdominal abscess. Ca 
of lung, prostate and pituitarj' 

12 hr. 

3rd daj' 

X-11698* 

Autopsy cultures. Non-hemolytic 
streptococci. B. coli. B. lactis 
aerogenes 

Lobular pneumonia. Peritonitis 

24 hr. 

5th daj' 

X-i76i6 

Non-hemolytic streptococci 

Peritonitis 

24 hr. 

17 hr. 

X- 1 8642 

Streptococcus viridans 

Pneumonia 1 ype 24. Peritonitis 

1 1 M br. 

15th daj' 

X- 1 3983* 

Streptococcus viridans. Spore 
bearers 

Left subdiaphragmatic abscess. 
Multiple lung abscesses 

14 hr. 

1 34 

41-466* 

No grouali 

Lobar pneumonia, pneumococcus 
Type 2 

SH br. 

7th daj' 

41-3100* 

Non-hemoij’tic streptococcus 

Pneumonia. Peritonitis, Strepto- 
coccus septicemia 

7 br. 

8th daj’ 

41-12562 

Streptococcus viridans. B. coli 

! 

Cause unknown. Believe to have 
multiple sclerosis 

8 hr. 

1 

15th daj' 

41-13512 

No grou7:h 

Peritonitis 

OH hr. 

5th daj' 

41-14414 

B. coli. Non-hemolj'tic streptococci 1 

Pneumonia 

4 }i hr. 

2nd day 

41-2742 

Streptococcus viridans. Hemolj'tic 
streptococci 

Intestinal obstruction. Empj'ema 

3?i br. 

2 mo. 

41-17886 

Non-hemolj'tic streptococci 

Peritonitis 

3 daj'S 

I ith day 

42-650 


Shock (sub-total gastric resection) 

VH br. 

1 1 hr. 

42-4448* 

B. coli. Yeasts 

R.L.L. Pneumonia. Peritonitis 

1 2 hr. 

2nd daj' 

42-8508 

No growth 

Unknown 

sM br. 

9th daj' 

42-1739* 1 

1 

Streptococcus viridans 1 

! 

Pneumonia. Massive pulmonarj' 
embolus 

12 hr. 

6th daj' 

42-9654* 

No growth 

Peritonitis 

30 br. 

2nd daj' 

43-2570 

1 

Cause unknown. Chronic alcoholic. 
Course progressivelj' downhill 

17 hr. 

40th daj' 

43-4387 


Peritonitis 

14 hr. 

19th daj' 

43-4730* 


Pulmonarj’- embolus 

5 hr. 

loth daj' 

43-6100* 

Non-hemoljtic streptococci. Spore 
bearers 

Peritonitis 

9 hr. 

8th daj' 

43-8125 

Staphj'Iococcus albus. Streptococcus 
viridans 

Pneumonia. Peritonitis 

18^2 hr. 

4th daj' 

43-6517* 

B. coli. Spore bearers 

Peritonitis 

44 hr. 

3rd daj' 

43-7496 

Streptococcus Hridans. Staphj'Io- 
coccus albus 

Peritonitis 

1 

10 hr. 

4th day 

43-7863 

Staphj'Iococcus albus. Hemoljtic 
streptococcus 

Peritonitis. Pleural efi'usion 

48 hr. 

3 1 St day 

43-10571 


Shock 

17 hr. 

6 hr. 

44-158 

B. coli. Spore bearers 

Cause unknow'n 

24 hr. 

I day 

44-1372 

Pneumococci. Tj-pe 13 

Peritonitis 

3 <iays 

22nd day 

44-5738* 

Staphj'Iococcus albus. Pneumo- 
coccus Tj'pe 13 

Peritonitis. Pulmonarj' TBC 

7 hr. 

2nd day 

44-7612 

B. coli. Streptococcus viridans 

Malnutrition. Patient became psy- 
chotic 

8 hr. 

15th daj' 

44-1 1S25 

Staphj'Iococcus albus. Non-hemo- 
Ij-tic streptococcus 

Gastric fistula 

14 hr. 

17th day 

44-156S7* 

B. coli. Non-liemolj-tic strepto- 
coccus 

Peritonitis. Volvulus intestinal ob- 
struction 

36 hr. 

25th daj' 

44-15936* 

No grow'th j 

Lobular pneumonia 

15 hr. 

7th daj' 

44-16099* 

Pneumococcus j 

1 

Peritonitis. Lobular pneumonia 

18 hr. 

3rd daj' 


* Autopsy, 
t Autopsy culture. 
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in the English literature since DcBakey’s 
review is 22.5 per cent. (Tabic xt.) 

It therefore seems logical to assume that 
if infection could be controlled the mortal- 
ity attending the perforation of a peptic 
ulcer would be lowered. A number of 


1'aih.i; VII 

(suMMAiiy or TAiii.r. vi) 



No. ' 

Per Cent 

Number of cleiitlis 

Patients tlving of peritonitis 


27. c> 

Patients dyiiiR of pulmonary com- 
plications j 


0.0 

Patients dying of both peritonitis | 
.and pulmonary complications. . . 

I" 

26.0 

Patients in whom infection ai>- 
peared to be on important con- 
tributorv cause of death 

to 

1 

1 

1 l>.o 

Patients dying of other causes than 
infection : 

1 '•* 

! 

21 .0 


authors, among whom arc Flemming,"'^ 
Eliason and Stevens,*'’ O’Donaghuc and 
Jacobs,*** Eliason and Ebcling," McNealv 
and Howser,*** Palcttaand Hill,''’'Timonc3',** 
Griswold and Antoncic,** Ulfclder and 
Allen,**' have recognized this fact and 
several have suggested the use of sulfo- 
nomides.-'*'**’'**’'^- Conclusive evidence in 
support of the cHicacj" of the sulfonamides 
as a means of controlling infection has 
not yet been published, but it seems safe 
to predict that the death rate will not be 
reduced appreciably' by' such therapy' since 
the sulfonamides in therapeutic concen- 
trations are effective against only' certain 
bacteria. Peritonitis in these cases may' 
result from any' organism capable of in- 
habiting the mouth, nose and phary'iix or 
which may' be present in food. Usually' a 
variety of bacteria are present. It is likely', 
therefore, that the two antibiotic agents, 
penicillin and streptomy'cin, would be 
more effective than the sulfonamides be- 
cause their combined range of antibacterial 
activity includes most of the organisms 
which cause infection in such patients. It is 
the author’s contention that early' and 
intensive treatment with these antibiotics 
would lower the mortality' significantly'. 


Doses of 75,000 to 100,000 units of penicillin 
every two hours and 0.5 of a Gm. of 
streptomycin intramuscularly every six 
hours arc not too large. Therapy should be 
started as soon as the diagnosis is estab- 
lished and continued until the tempera- 


Taiu.u viii 

CAUsr.s OP or.ATn is sevnuAu collcctuo series op 

rEUrOHATED PEPTIC ULCER 


Author 

Vc.nr i 

No. of 
Deaths, 

Per Cent 
Due 10 
Intra- 
pcriio- 
ne.af ' 
Infrc. 

Per Cent 
Due to 
Pu!mt>- 
nary 
Comp\b ' 
c.itions i 

i 

Total 
Per Cent 
Dc.iths 
Due to 
Infec- 
tions 

I'lcmnunv:** 

(‘iin\(vn anti 

105* 

1 

=53 

69.0 

• 3.0 

S2.9 

EbcHnK* 

1 10J4 

c,-i 

6j.o 

i 15.3 

70 

DcU-iLry' 

, tQAO 

052 

1 5"-- 

50 . S 

rS.o 

i 


turc has been normal for several days or 
until it is evident that treatment is ineflec- 
tive. In these cases one is usually dealing 
with an unknown mixture of bacteria, 
some of which may be quite resistant to 
penicillin or streptomycin, and it is essen- 
tial to employ a dose which will provide a 
concentration high enough to inhibit fairly 
resistant organisms. The tendency to use 
small doses of penicillin stems from the 
fact that when penicillin was first available 
it was so scarce that small doses had to 
be cmploy'cd. A number of therapeutic 
failures may have been due to an inadequ- 
ate dose. It has recently' been demonstrated 
in the treatment of subacute bacterial 
endocarditis that cases similar to those 
which formerly' failed to respond to peni- 
cillin therapy can be cured if large enough 
doses are used.^** Crile and Fulton®* ha\e 
presented eA'idence which seems to shov 
that large doses of penicillin (100,000 units 
every' two hours) are more efl^ective in the 
treatment of peritonitis arising from in- 
flammation of the appendix than the con- 
ventional smaller doses. 

If penicillin and streptomy'cin are to he 
given a fair chance, the doses should be 
large and treatment should be started as 
soon as the diagnosis is made rather than 
at the close of the operation. All forms^ of 
chemotherapy' are more eftective during 
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the invasive phase of the infection than 
they are after the bacteria have become 
well established. Presumably it will be 
sufficient to administer the antibiotics 
systemically, since it has been shown"^ 
that streptomycin given intramuscularly 


They point out that the restoration of a 
normal blood and interstitial fluid volume 
by the administration of whole blood, 
plasma and electrol^^te solutions is of 
great importance. 

Graham®^ in particular, on the basis of 


Table ix 

CAUSE OF DEATH IN PATIENTS WHO WERE OPERATED ON FOR PERFORATION OF A PEPTIC ULCER 
IN THE LAST FIFTEEN YEARS, AS RECORDED IN THE ENGLISH LITERATURE SINCE 1 939 


Author 

! 

Period 

I 

1 

i 

No. of 
Deaths 

Peritonitis 

Pulmonarj'- 

Infection 

! 1 

Peritonitis 
and Pulmo- 
nary Inf. 

Other* 

Causes 

Total 
Per Cent 
of 

Deaths 
Due to 

1 nfcc- 
tion 

Au- 

topsy 

No 

Au- 

topsy 

1 

Aut. 

i 

No 

Aut. 

Aut. 

No j 
Aut. 

1 

Aut. ! 

i 

1 

No 

Aut. 

i 

jMartz, Footc^ 

>931-37 

13 

5 

I 


I 

1 



4 

69.2 

Ti money® 

1935-43 

14 

3 

2 


6 

0 

0 

. . 

3 

78.5 

McClureii 

1930-39 

7 

0 

3 


I 

0 

0 


! 3 

57-1 

Fobcs« 

1940-41 

1 

. . 

♦ . 



. . 

1 

. . 

I 

0.0 , 

Griswold, Antoncic*® 

1931-40 1 

20 

0 

10 

0 

0 

0 

6 

i 0 

4 

0 

0 

00 

Donald, Barkctt'* 

1936-40 

7 

0 

6 

0 

0 

0 

i 0 

I 

0 

57. 1 

Jackson, \Ictlicny®* 

1941-43 1 

2 

0 

0 

0 

I 

0 

0 

0 

I 

50.0 

Nisbet®® 

1932-40 

10 


0 

I 

0 

0 

' 0 

' 2 

0 

80.0 

Black, Blackford®® 

1935-45 

1 1 

mm 

6 

0 

3 

0 

i 0 

1 

0 

2 

8i.8 



S5 

15 

28 

i 

2 

12 

I 

1 6 

1 

1 

3 

1 

: is 



* Death iu some of the cases as listed in ti\is column may have been due to infection either not recognized or 
other than pulmonary or intraperitoneal. For example, the cause of death for one of the cases in the group of 
Griswold and Antoncic is gi^•cn as lictnolytic streptococcus septicemia. Other authors have listed patients as 
dying of shock, which may have been due to fulminating peritonitis, or of duodenal fistula in the cause of whicli 
infection may have played a role. 


or intravenously to such patients rapidly 
appears in the peritoneal exudate. While 
it has not been demonstrated that peni- 
cillin reacts in a like manner, it seems 
likely that it, too, will appear in the peri- 
toneal fluid prompth' after intramuscular 
or intravenous injection. 

We do not wish to Iea^'^e the impression 
that chemotherapy will make it possible to 
neglect other essential measures in the 
pre- and postoperative care of these pa- 
tients. Both McCIure^^ and Graham-*’®^ 
who have obtained remarkably low death 
rates (7.7 per cent for ninety-one cases 
and 6.3 per cent for 1 1 1 cases, respectively) 
have emphasized the need for adequate 
preoperative preparation of the patient. 


this experience, minimizes the bacterial 
infection as a cause of death and suggests 
that the mortality could be lowered by 
more carefuly attention to the preoperative 
preparation of these patients. The neces- 
sity of restoring the blood and interstitial 
fluid volume to near normal is emphasized 
by the number of reports in the literature 
describing deaths from spinal anesthesia or 
from shock shortly after the operation. 
Although the importance of proper pre- 
and postoperative care should be stressed, 
the fact still remains that there is con- 
siderably evidence to show that bacterial 
infection, either intraperitoneal or pul- 
monary, is also a significant cause of death. 
It seems, therefore, that the lowest mortal- 
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ity rate would be obtained by combining 
chemotherapy with adequate preoperative 
preparation and careful postoperative care. 


SUMMARY 

I. The operative mortality attending 


Table x 

THE INCIDENCE OF BACTERIA IN THE PERITONEAL FLUID 
OF PATIENTS WITH PERFORATED PEPTIC ULCER 


Author 

Year 

No. 

1 

Cases 

No. 

of 

Posi- 

tive 

Cul- 

tures 

Per 

Cent 

of 

Posi- 

tive 

Cul- 

tures 

Dudgeon, Sargent’® 

1905 

1 

1 

7 

4 1 

37-1 

Denver” 

1913 

20 

6 

30.0 

Dudgeon, Mavbury*” 

* 9*3 

23 

10 ' 

43-3 

Walker'i 

* 9*3 

29 

*4 

48.3 

Alexander'*’ 

* 9*7 

*3 

3 

23* 

Richardson” 

19*7 

33 

7 

20.0 

Oeaver, Pfieffer” 

1921 

34 

** 

32.4 

Gibson'*’ 

1928 

43 

*5 

34-9 

h'lattingly-** 

* 93 * 

46 

9 

19.6 

Brenner” 

*933 

1 21 

0 ! 

0.0 

Trout*’ 

*933 

21 

0 

0.0 

Chang, Chi Cheng*® 

*937 

3* 

*3 

41.9 

Graham” 

*937 

30 

10 

33-3 

McCreery*’ 

*938 

42 

22 

52.4 

Fallis*® 

*938 

36 

12 

33-3 

Davison, Aries, Pelot*®. . , 

*939 

34 

18 

52-9 

Martz, Foote® 1 

*940 

23 

12 

52.2 

Griswold, Antoncic*’ .... 

*941 

65 

3* 

47-7 

Berson’ 

1942 

3 * 

10 

32.3 

Henrj'® 

1942 

48 

39 

81.3 

Estes, Bennet’® 

*944 

25 

8 

32.0 

Graham, Tovee’* 

*943 

39 

23 

42,4 

Totals 

! 

716 

279 

38.9 


acute perforation of peptic ulcer is in most 
instances between 15 and 20 per cent. 

2. Approximately 80 per cent of the 
deaths are due to bacterial infection either 
intraperitoneal or pulmonary. 

3. Most of the bacteria involved in 
these infections are susceptible to penicillin 
or streptomycin. 

4. It is believed that early and intensive 
treatment with penicillin and streptomvein 
of all patients with perforated peptic ulcer 
would reduce the mortality rate of this 
disease. 


5. Chemotherapy should be considered 
an aid in the treatment of such cases and 
should not be substituted for careful sur- 
gery’-, or adequate pre- and postoperative 
care. , 


Table xi 

THE INCIDENCE OF WOUND INFECTIONS IN PATIENTS 
WITH PERFORATED PEPTIC ULCER 


Author 

Year 

1 

No. 

of 

Cases 

No. 

of 

Infec- 

tions 

Per 

Cent 

of 

Cases 

In- 

fected 

McClure’* 

*930-39 

9* 

7 

.7.8 

McCabe, hlersheimer’*. 

1930-4* 

87 

27 

31,0 

Martz, Foote® 

193 *-37 

50 

6 

12.0 

Griswold, Antoncic” . . . 

1931-40 

84 

'28 

33.3 

Timoney® 

1933-43 

246 

63 

25.6 

Black, Blackford” 

1933-43 

93 

10 

10.8 

Fobes” 

1940-41 

8 

2 

25.0 

Totals 


659 

*43 

21.7 
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ANOMALOUS TALOCALCANEAL ARTICULATION 

CAUSE FOR LIMITED SUBTALAR MOVEMENTS 
Lieut. Colonel Charles J. Sutro 

FORT RILEY, KANSAS 


I N two recent patients with sprains of the 
^ ligaments of the ankle and in a third 
with a fresh simple fracture of the fifth 
metatarsal bone, we observed the presence 
of limitation of passive subtalar rotatory 
movements. On further study of these three 
patients we noted the presence of an un- 
usual anomaly of the talus and calcaneus. 
This abnormality which consisted of a 
bilateral symmetrical projection of bone on 
the medial surface of the talus and cal- 
caneus, respectively, formed an accessory 
talocalcaneal articulation.^ Since limitation 
of subtalar movements was present bilat- 
erally, the conclusion was that the anomaly 
and not the recent trauma was the basis for 
the limited subtalar movement. 

This paper is presented first, to empha- 
size the point that anomalous bony pro- 
tuberances in the talocalcaneal region may 
result in limitation of subtalar movements 
and secondly, that these bony masses can 
be detected by radiographic examinations 
made in special oblique views of the feet. 

HISTORY AND PHYSICAL EXAMINATION 

A review of the three patients in question 
showed that each suffered from a recent 
trauma to the ankle or foot. The diagnosis 
in the first was a simple fracture of the 
base of the fifth metatarsal bone, and in the 
other two, severe sprain of the ligaments of 
the ankle joint. Examination revealed, in 
addition to the local swelling and pain 
caused by the trauma, an enlargement on 
the medial aspect of the foot which was 
most prominent just below and slightly 
posterior to the inner malleolus. A smaller 
but similar type of prominence was en- 
countered on the opposite foot of each of 
the three patients. In one of the three 
patients the protuberance on one foot was 
the size of a large cherry and was markedly 
tender to touch. On further questioning, 
this patient stated that he frequently wore 
low quarter shoes because of these painful 


bony masses. The striking finding on 
examination of these three patients was 
the limitation from 5 to 15 degrees in the 
range of passive subtalar movements as 
compared to normal. 

Radiographs taken in the conventional 
anteroposterior and lateral views did not 
clearly disclose the abnormality in the 
tarsal bones. When, however, examination 
of the talus was made in an oblique view, 
i.e., the leg in an externally rotated attitude 
from 10 to 25 degrees, one observed ap- 
posing beaks of bone projecting from the 
posteromedial aspects of the talus and 
calcaneus, respectively. In addition, a joint 
space was seen in anomalous talar and 
calcaneal protuberances. In one of the three 
patients who presented the largest ab- 
normal bony projection in the group, the 
subchondral regions of one of the acces- 
sory talocalcaneal articulations were irregu- 
lar in outline. (Fig. i.) 

Ordinaril}'’ no special treatment e.vcept 
the wearing of low quarter shoes is advised; 
however, the one patient in whom the bon5'^ 
projection was extremely large requested 
that something be done which would per- 
mit him to wear regular “G. I.” shoes. 
Operative intervention was performed to 
expose the medial surface of the subtalar 
region of one foot. Twin beaks of bone 
which projected from the posterior portion 
of the medial surfaces of the talus and 
calcaneus, respectively, were cltyrly vis- 
ualized as was the anomalous joint space. 
Each promonotory was only partly re- 
sected in order to retain the bony cana 
for the passage of the flexor hallucis longus 
tendon. (Fig. 2.) No operation was per- 
formed on the opposite foot. 

The follow-up examination of this pa- 
tient for a period of twelve months after 
the operation revealed that he was able to 
wear “G. I.” shoes and had experienced 
only occasional local discomfort. Radio- 
graphic examination made, at intervals of 
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three months during this one year fol- 
lon-iip, showed no reformation of bone at 
the site of resection. There was no apparent 
increase in the range of subtalar move- 
ments after the operative intervention. 
The subtalar region on the medial aspect 
of the operated foot Avas normal in appear- 
ance and was not tender to firm local 
pressure or percussion. 

The other tu^o patients who did not re- 
quire any surgical intervention received 
permission to wear low quarter shoes and 
apparenth- had no further complaints. 

The examination of the tissue removed 
at the time of operation showed that the 
articular surfaces of the bony projections 
removed from the talus and calcaneus were 
dull, pitted and covered with fibrocartilage. 
The microscopic examination confirmed 
these findings as Avell as the existence of 
fibrosis of the subchondral marrow spaces. 
This pointed to an existence of a degenera- 
tive osteoarthritis of the anomalous talo- 
calcaneal articulation. 

COMMENTS 

Whenever subtalar movements are re- 
stricted, either in association with flat feet 
or after a fresh trauma to the ankle or 
foot, it is suggested that oblique vie^vs be 
taken to the subtalar region in order to 
visualize the medial surfaces of the poste- 
rior half of the talus and calcaneus. In 
medicolegal cases it is important to check 
for this anomaly especially when restriction 
of subtalar movements is encountered after 
local trauma. 

As for the basis of this anomaly, it is 
believed that an accessor}’- island of bone 
in the region of the sustentaculum tali (os 
sustentaculi) fused with the calcaneus 
to form the bony promontory. Similar 
changes probably had occurred on the 
medial aspect of the talus. Apparently 
these anomalous bony projections inter- 
fere with the passive rotation of the 
calcaneus. 



Fig. I. Fig. 2. 


Fig. I, Radiographic examination made in the 
oblique view shows symmetrical bony projec- 
tions from the postero-medial aspects of the 
talus and calcaneus. Similar but smaller projee- 
tions were present in the opposite foot; “l”-is 
the talus and “c” is the calcaneus. 

Fig. 2. Note the resected bony projections of the 
talocal caneal articulation. 


CONCLUSION 

In three patients who suffered from 
recent trauma to the ankle or foot, we 
observed an anomalous bony projection 
from the medial surfaces of the talus and 
calcaneus, respectively. These bony prom- 
inences formed an accessory articulation 
and interfered with the normal range of 
passive movements of the calcaneus. Thus, 
the limitation of motion found in these 
patients was not the result of recent trauma 
but directly related to the anomalies of 
the feet. Only by making radiographic 
examinations in oblique views of the talus 
can these abnormal bony projections be 
clearly visualized. When these projections 
are unusually painful, large and interfere 
with the wearing of shoes as was noted in 
one case, resection is necessary; other- 
wise, the wearing of low quarter shoes is 
indicated. 
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SYMPATHETIC NERVE BLOCK IN HYPERTENSION 

AND ALLIED CASES 

Lawrence V. Lindroth, m.d. 

Attending Surgeon, Christ Hospita] 

JERSEY CITY, NEW JERSEY 


S INCE 1939 we have been interested in 
the therapeutic uses of nerve block 
with alcohol. In the beginning our 
work was limited to intractable cardiac- 
asthma cases. However, for the past four 
5''ears, we have performed alcohol blocks 
for hypertension and have arrived at some 
definite conclusions as to the results to be 
expected and the technic to be used. The 
advantage in this method over resection by 
surgerj'^ is its simplicity of performance 
and its less traumatizing effect on the 
patient. 

The ganglion block for hypertension is 
done in two stages. Upon admission, the 
patient has a complete workup including an 
electrocardiograph, chest .v-ray, Fishberg 
urine concentration test, urea nitrogen and 
creatinine determination, an eye ground 
examination and a series of blood pressure 
recordings. This series consists of five- 
minute lying, sitting and standing blood 
pressures and each of these is followed by 
another reading after the patient has had 
his hand immersed in ice water. When the 
necessary information is obtained the pa- 
tient is then scheduled for the first stage. A 
preliminary hypodermic of morphine sul- 
fate gr. and scopolamine hydrobromide 
gi"- Moo is given one hour before the 
operation. Cyclopropane is the preferred 
anesthesia. 

Equipment needed for the procedure 
consists of: 

Sterile 

6 long spinal needles 
2 medicine glasses 
I five cc. syringe 
4 towels 

Cotton balls and wipes 
Gloves 


Unsterile 

China glass pencil 
2 Ace bandages 
Scultetus binder 
Blood pressure machine 
Stethoscope 

Solutions 

Absolute alcohol 
Tincture of merthiolate 
Novocaine 1% 

Before and after the induction of anes- 
thesia, the patient’s blood pressure is 
taken and the cuff is then left on through- 
out the entire procedure. As soon as the 
patient is anesthetized, he is placed prone 
on the table with the arms outstretched 
and the toes extended just bej’^ond the end 
of the table so that the legs are straight. 
The entire back from the neck to the cocejw 
is exposed. All points for injection are 
mapped out with the china glass pencil. A 
line is drawn along the spinous processes to 
include the eighth to twelfth thoracic and 
first lumbar vertebrae. Then at each 
spinous interspace a line is drawn perpen- 
dicularly’^ to the vertical line. On the side 
to be injected at this time, another line is 
drawn parallel with the spinous process 
line and 4 cm. away from it. Where this line 
crosses each horizontal line, the sites for 
injection are located. 

Each spinal needle is then inserted so 
that it impinges upon the transverse 
process. It is then withdrawn slightly’ and 
with a downward and inward tilt it is 
passed beneath the transverse process for a 
distance of approximately i cm. All of the 
six needles are thus placed into the sites of 
the eighth to twelfth thoracic and first 
lumbar ganglia. Five cc. of i per cent 
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novocaine is then injected into the first 
lumbar needle and that needle is with- 
dra\Nm, leaving five needles in silii. There- 
after, 4 cc. of absolute alcohol is injected 
into each of the remaining needles. As 
soon as the absolute alcohol is injected 


previously encountered before doing this. 
The novocaine acts as a pool in which the 
alcohol diffuses and becomes harmless. 

The blood pressure is taken immediatel}’' 
upon the completion of the procedure 
and everj’^ few minutes thereafter until the 


Case 

G. M. 10/3/43 

61 3'r. Female 

R. P. 11/ 10/43 

28 yr. Male 

J. C. 4/44/44 

66 yr. Male 

W. P. 5/31/44 

29 yr. Male 


Classification* 

II 

1 1 1 

1 1 plus Asthma 


Blood pressure; 
pre-op 

270/160 

160/100 

210/140 

170/100 

195/ 135 

140/80 

190/10 

140/70 

post-op 


Urine 

negative albumin casts 
concentration — fair 

1 

albumin — trace 
sugar — trace 
concentration — fair 

albumin — trace 

negative 


Eve grounds 

moderate arterioscle- 
rosis 

silver-wire thin arteries 
left palpebral fissure 
enlarged 

artenosclerotic changes, 

negative 


Heart 

enlarged 

1 ! 
I 

1 

left ventricular hj'per- 
trophy 

systolic murmur at 
apex not transmitted 

marked enlargement 
verge of congestive 
failure 

aortic insufficiencj^ fol- 
lowing Rheumatic 
Fever 


Sj’mptonis 

persistent vertigo 

blurred vision 
headaches 

head pressure and full- 
ness 

chest tightness 

Asthma — 25 yr. 
i bed-ridden intermit- 
' tcntly for four years 
headaches 
vertigo 

chest tightness 
expectoration — cup- 
full daily 

hammer pulse 
head pounding 
chest tightness 
vertigo 


Remarks 

now symptom-free 
no medications 

1 

1 

thoracic S-9 were not 
done in this early 
case 

advised to return for 
this block, but de- 
clines because he is 
symptom-free 

thoracic 1-4 bilateral 
no asthma since 
expectoration — negli- 
gible 

no cardiac stimulants 
symptom-free 

left side only done 
immediatelj’- sj-mptom- 
free and has remained 
so 



* As classified by Smithwick. 


the needle is withdrawn. Aspiration before 
injecting any solution assures that the 
needle is not through the pleura or in any 
vessel. If blood or air is obtained replace 
that needle before injecting the solution. 

The injection of the novocaine into the 
lumbar site prevents the alcohol from run- 
ning down the plane in front of the verte- 
brae into a lower site and causing a 
paralysis. It also prevents a sciatic neuritis 


drop has become stationary. Oxygen should 
be started as soon as the procedure is 
completed to assist the patient to react 
more quickly from the anesthetic and to 
prevent hj’-potension shock. The patient is 
kept prone until completely reacted and 
only then is turning permitted. Lying 
prone produces abdominal pressure which 
prevents any severe drop in the blood 
pressure. In order to maintain abdominal 
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pressure after the patient is turned, an 
abdominal binder may be applied. 

As soon as the patient has reacted, he is 
returned to his bed and is encouraged to 
drink some hot fluids such as tea, coffee or 
broth. Careful clieck on the blood pressure 
is maintained and if at any time the systolic 
pressure drops to lOo or below, or if 
dyspnea occurs, oxygen is administered 
by mask and ace bandages arc applied to 
the legs and the abdominal binder is 
tightened. 

The second stage or the other side is 
done from five to seven days after the 
first stage. In the interval the patient is on 
a regular diet and is allowed out of bed as 
soon as able. Usually this is on the second 
or third da3\ The results have been more 
satisfactory when the left side is blocked 
first. The operative method and post- 
operative care is exactly the same for the 
second stage. 

We have found another advantage in this 
type of procedure in that it widens the 
scope of its feasibility. Treatment of 
advanced cases has been attempted and in 
spite of their classifications which would 
have precluded surgery, several of these 
early cases are still alive after three years 
and are comparatively symptom-free. 

The summary shown in the table on 
page 67 includes cases which have been 
chosen for their wide diversification of 
symptoms and length of time following 
surgery. 

The following is an example of an 
advanced case done more recently: 

A female, age fifty 3''ears, presented the fol- 
lowing symptoms : persistent headaches, blurred 
vision, vertigo, inability to walk without 
staggering, nausea, primarily bed-ridden for 
four months. 

Retinal changes showed marked AV com- 
pression; the vessels had a full copper wire 


appearance in right disc and left retina had a 
large hemorrhage below disc at about five 
o’clock. Blood pressure was fixed at 230/130 to 
270/ 1 50. The heart was enlarged with conges- 
tive heart failure at times. An electrocardio- 
graph showed left ventricular Iwpertrophy 
and nij'ocardial damage. Urinal3''sis showed 
concentration fair with a trace of albumin. 

A bilateral thoracic eighth to twelfth was 
done in stages and the patient was discharged 
with a blood pressure of 190/ 1 10 and all s\mip- 
toms gone except for blurred vision which was 
due to the hemorrhage. 

She was seen after two months, having some 
cardiac distress but no head pounding and was 
otherwise still S3miptom-free. The eye grounds 
were markedlj' improved. The left thoracic 
third was blocked as an out-patient and after 
two weeks the heart was much improved and 
stronger; blood pressure now was 170/100. 


Contrary to what was anticipated in the 
beginning that this procedure might be only 
a temporary relief, it has proven to be 
permanent. The symptoms of headache, 
headpressure, dizziness and vomiting are 
quickly corrected and our earliest patients 
are not only still symptom-free but also 
maintaining lower blood pressures. We are 
convinced that this is a much simpler and 
less drastic method than the sympathetic 
nerve and ganglion destruction b}^ opera- 
tive procedure as recognized throughout 
the world today. 

Experimental work is now being done in 
combining thoracic one, two, three and 
four in separate stages to improve the heart 
action along with dropping the blood pres- 
sure. It is this approach that may give 
some relief for the malignant tj'pe of 
hypertension which is yet non-curable. 

In conclusion maj'' it be said that we 
believe the alcohol nerve blocks as de- 
scribed in this article have a definite place 
in the armamentarium of todaj^ in hj'per- 
tension and asthma. 
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ANTERIOR THORACIC ESOPHAGUS 

Orvar Swenson, m.d. 

BOSTON, MASSACHUSETTS 


F orty newborn babies with esopha- 
geal atresia and tracheoesophageal 
fistula have been successfully treated 
at The Children’s Hospital in Boston. Of 
this group, twenty-three have had suc- 
cessful end-to-end anastomosis of the 
esophagus. 

Because primary anastomosis was 
deemed inadvisable,. the remaining seven- 
teen infants had multiple-stage procedures. 
The operations consisted of division of the 
tracheoesophageal fistula, gastrostom}^ and 
marsupialization of the esophagus to the 
skin of the neck. Until such time as an 
anterior thoracic esophagus has been made, 
the children are fed by gastrostomy. 

These seventeen patients now range in 
age from one month to seven years. For 
eight of them a connection has already 
been made between the upper esophagus 
and the intra-abdominal intestinal tract.* 
The problems encountered in building the 
artificial esophagus, in each case, are de- 
scribed in the following pages. Procedures 
are now in progress for two children, 
and will soon be undertaken for the 
remaining seven. 

DERMO-ESOPHAGOPLASTY 

The first successful anterior thoracic 
esophagus in this group was for a patient 
who is now seven years old. It consists of 
a skin tube between the esophagostomy 
and the gastrostomy. The difficulties en- 
countered in this case, by Dr. W. E. Ladd, 
are similar to those reported by Oschner 

* An nnterior thoracic esophagus was completed for 
two other children, but the patients died postopera- 
tively. These cases are also reported in the text. 


and Owens. ^ Fourteen operative proce- 
dures, over a period of two years, were 
required to complete the new esoph- 
agus. Healing was slow at the lower end 
of the skin tube; fistulas developed, which 
eventually closed spontaneously. Hospital- 
ization was greatl}'^ prolonged b}'- these 
complications. 

The anterior thoracic esophagus was 
completed three years ago. Four months 
after completion of the skin-tube-gas- 
trostomy junction became necessary, and 
has subsequently been required at two- to 
three-month intervals. Furthermore, the 
patient has occasional discomfort in the 
skin tube, presumably due to the reflux 
of irritating gastric juices. That this pain 
is related to the action of the acid gastric 
fluid is substantiated bj'^ the prompt relief 
following the ingestion of sodium bicar- 
bonate. Yurasov* states that patients with 
this type of artificial esophagus frequently 
have a burning sensation in the skin tube. 
He also reports one case of ulcer of the 
skin tube and perforation, and remarks 
that von Hacher had a similar case which 
terminated fatally. 

We are happy to report that, in spite of 
her past troubles, this alert, attractive 
little girl leads a normal life, attends school 
and follows a regular diet. No disfigure- 
ment is in evidence when the child is 
dressed. 

In a second case, the lower esophagus 
was marsupialized to the skin just above 
the costal margin in order to avoid a 
dernio-gastric anastomosis. An unsuccess- 
ful! attempt was made to connect the 
esophagostomy in the neck with the lower 
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segment of esophagus by means of a skin 
tube. Pyloric obstruction developed, prob- 
ably due to an inadvertent bilateral va- 
gotomy. This caused profuse drainage of 
gastric secretions through a fistula which 
developed in the skin tube. A soft rubber 



Fig. I. Schematic drawing of anatomical arrange- 
ment for esophagoplasty proposed by WuIIstein. 


catheter was passed through the pylorus 
into the duodenum, in the hope of re- 
lieving the pyloric obstruction. However, 
after the catheter had been intermittently 
in place for seven weeks, a perforation of 
the duodenum occurred, producing gener- 
alized peritonitis, which was the cause of 
death. 

It became clear from these two experi- 
ences, as well as from the literature, 
that two hazards must be avoided in esoph- 
agoplasty: (i) Gastric juices must be pre- 
vented from refluxing into the skin tube; 
and (2) it is not desirable for gastric mucosa 
to be in continuity with the dermic tube, 
because the acid secretions of the gastric 
mucosa probably delay or prevent healing 
between these structures. 

Wullstcin= postulated a type of esoph- 
agoplasty in which the above faults were 
corrected. He suggested that the jejunum 


should be divided close to the ligament of 
Treitz, and the first one or two intestinal 
vessels to the lower jejunal segment ligated 
and divided to free the distal segment of 
the jejunum. This was then to be brought 
subcutaneously over the thoracic cage, and 
the gap between this jejunum and the 
esophagostomy bridged by a skin tube. 
The anatomical arrangement is outlined in 
Figure i. 

Continuity of the intestinal tract was 
next to be re-established by an end-to-side 
anastomosis of the jejunum. Theoretically, 
it would seem that having food pass 
directly into the small bowel would be 
objectionable, but reports in the liter- 
ature^’^'"* have disproved this' objection. 
These reports have since been confirmed 
by the results in our own four successful 
cases with jejunodermal esophagoplasty. 
These patients are normal children, eat 
three meals a day and have no complaints. 

CASE REPORTS 

Case i. (W. W.— 267162). As a newborn, 
this patient had an esophageal atresia and a 
tracheoesophageal fistula. Dr. W. E. Ladd per- 
formed a series of operations, consisting of 
ligation of the fistula, gastrostomy and mar- 
supialization of the esophagus. 

When the boy was one year of age, a begin- 
ning was made b3' Dr. W. E. Ladd on an inte- 
rior thoracic esophagus by raising a rope graft 
from the right axilla and side. One month later 
its lower end was detached and implanted above 
the esophagostomy. After an interval of thirty 
days a skin tube was turned in, which included 
the esophagostomj'^ and e.\tended almost to the 
costal margin. The resulting skin defect was 
covered b3’^ the opened rope graft. 

Eighteen months later a segment of the 
jejunum was brought up subcutaneously and 
anastomosed to the skin tube. The continuitj' 
of the jejunum below this was established b\' a 
side-to-side anastomosis. No fistula had devel- 
oped bj' the tenth postoperative daj', and the 
child began to take fluids bj' mouth. In a short 
time a proper diet for his age was being taken. 

After a year had elapsed, some solids were 
refused bj' the child. Roentgen examination 
seemed to indicate a narrowing of tiie dermo- 
jejunal junction, and dilatation was carried out. 
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However, no stricture was encountered, a 
No. 28 dilator passing into the jejunum with 
ease. In retrospect, it seems that the roentgen 
report was misleading, and that the little boy 
simplj' refused certain solids because he disliked 
them. Since that procedure, six months ago, 
this four-3'ear-old child has continued to do 
well, eating normally and gaining in weight. 

Case 11. (D. V. — 277277). At four days of 

age tliis cliild was admitted to The Children’s 
Hospital because of atresia of the esophagus 
and tracheoesophageal fistula. These anomalies 
were corrected by Dr. W. E. Ladd by ligation 
and di\’ision of the fistula, gastrostomy and 
marsupialization of the esophagus to the neck. 

The formation of an anterior thoracic eso- 
phagus was begun by Dr. Ladd and the 
author when the little boy was twenty-two 
months old. First, a rope graft was raised in the 
right axilla and side. Three weeks later the 
lower end was transferred to the neck just 
above the esophagostom\-. Healing progressed 
favorabh', and at the expiration of three weeks 
a skin tube was turned in which included the 
esophagostoni}’- and extended almost to the 
costal margin. The rope graft was opened and 
used to coA'er the turned-in tube. After two 
months, when the rope graft was well healed, the 
jejunum was dhdded close to the ligament of 
Treitz and freed bt' the division of tAvo adjacent 
intestinal arteries. The distal end of the 
jejunum was brought subcutaneously* up to 
and anastomosed to the skin tube. Last, a side- 
to-side anastomosis was made to re-establish 
continuity of tlie jejunum. 

As no fistula developed postoperatively, 
food was taken by mouth beginning about 
three weeks after the final operation. Two 
months later, however, because solids would 
no longer pass from the skin tube to the 
jejunum, a gastrostomy was performed and 
the dermojejunal anastomosis explored. The 
opening was found to be only 2 mm. in diam- 
eter, and the anastomosis was revised so that 
the stoma measured 2 cm. in diameter. This 
boy is now (six months later) taking solids and 
gaining in weight. 

Case hi. (S. G. — 279539). two days of 
age this patient was admitted to The Children’s 
Hospital, where a diagnosis of esophageal 
atresia with tracheoesophageal fistula was 
made. Dr. E. Ladd ligated and divided the 
fistula, and se\*eral days later carried out 
gastrostomy and marsupialization of the eso- 


phagus. The little girl did well, and at 21 
months was an obese, robust child. 

At this time construction of an anterior 
thoracic esophagus was begun by Dr. Ladd and 
the author. First, a rope graft was elevated 
from the right axilla and side and the raw 
area covered by*^ a Thiersch graft. One month 
later the lower end of the tube graft was de- 
tached and implanted above the esophagos- 
tomy. The implantation was successful, and at 
the end of thirty’’ day’s a skin tube was turned 
in on the anterior chest from the esophagostomy’ 
to the level of the seventh rib, left of the 
midline. The turned-in tube was covered by’’ 
the rope graft. 

Three weeks later a segment of jejunum was 
brought up subcutaneously’ and anastomosed 
to the skin tube. A side-to-side anastomosis was 
then made between the proximal jejunum and 
the jejunum wliich had been brought up 
subcutaneously’. Postoperatively’, the child did 
well, except that a fistula developed at the 
dermojejunal anastomosis. This was treated 
expectantly’, and closed in six weeks. 

Although the child’s family’ had been told to 
give her fluids by* mouth during the period of 
gastrostomy’ feedings, they’ had neglected to 
do so. Consequently’, it took months of patience, 
first on the part of the nurses, and later by* the 
parents, to teach her to take food by’ mouth. 
However, she is now taking most of her food 
orally. Roentgenograms show no evidence of 
strictures in the new esophagus. 

Case iv. (E. O. — 27S540). This patient 
was admitted to The Children’s Hospital at 
two days of age, with a diagnosis of esophageal 
atresia and tracheoeosphageal fistula. Shortly’ 
after the admission Dr. W. E. Ladd ligated 
and divided the fistula. Three day’s later a 
gastrostomy’ was performed. Seven days follow- 
ing the second operation, the esophagus was 
marsupialized in the neck. The child did well 
and de\’eloped normally. 

When the little boy had reached the age of 
twenty’ months, the construction of an anterior 
esophagus was begun by’ the author with the 
raising of a rope graft on the right side of the 
chest. One month later the lower end of the rope 
graft was freed and implanted above the 
esophagostomy. A skin tube was turned in 
four weeks later, extending from the esophagos- 
tomy to a point 3 to 4 cm. above the costal 
margin, and was covered by the rope graft. 
At the end of another t^vo months a segment 
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of jejunum was brought up under the skin 
and anastomosed to the skjn tube, and con- 
tinuity of the jejunum was also established. 
An uneventful recoverj^ followed. While some 
redness occurred at the jejunodermal anas- 
tomosis, no fistula developed. 

This child also had to be taught to eat, as all 
previous feedings had been by gastrostomy 
and no fluids had been given orally. However, 
in a few weeks’ time all Intake was bj'' mouth 
and continued to be until six months after 
operation, when soft solids were refused. 
Roentgen examination indicated an obstruc- 
tion at the dermojejunal anastomosis. Dilata- 
tion was carried out, and since then (two 
months) fluids and solids are taken with ease. 
The gastrostomy tube has been removed. 

Case v. (J. McE. — 276848). At four days 
of age this bab3’^ was admitted with a diagnosis 
of esophageal atresia and tracheoesophageal 
fistula. Ligation of the fistula, followed bj’’ 
gastrostomy, and b}"- marsupialization of the 
esophagus, were carried out bj’' Dr. W. E. 
Ladd. 

The little boy did well, and when he was 
twenty-two months old formation of an an- 
terior throacic esophagus was begun by Dr. 
Ladd and the author. The dermic portion of the 
new esophagus extended down almost to the 
costal margin, and required three operative 
procedures: raising of the rope graft, transfer 
of the tube graft and turning in of the skin 
tube. Four months after the beginning of this 
series of operations the jejunum was divided 
close to the ligament of Treitz and two intes- 
tinal vessels were cut to free the distal segment. 
This free segment was brought up subcuta- 
neously, its side anastomosed to the end of the 
skin tube, and then continuity of the jejunum 
re-established by a side-to-side anastomosis. 
One week after this the patient developed a 
fistula at the dermojejunal anastomosis, which 
closed only to have a new fistula develop in the 
midportion of the skin tube. Two unsuccessful 
attempts were made to close the second fistula, 
which, however, gradualljr decreased in size 
and became free of infection. 

About one month after the last procedure 
the child developed a temperature of 105°?., 
became comatose, and died in forty-eight hours. 
Spinal fluid was negative. Permission for a 
necropsy could not be obtained; it was, how- 
ever, believed that the cause of death was not 
related to the surgical procedures, as there was 


no evidence of infection along the anterior 
thoracic esophagus, and no sign of intra- 
abdominal disease. 

In the four completed cases, jejuno- 
dermal esophagoplasty proved to be a 
distinct improvement over the procedures 
which utilize a skin tube between the 
esophagus and the stomach. Each esoph- 
agoplasty was completed in a series of four 
operations. Hospitalization time averaged 
five months for each child. In four cases, 
function was adequate. In the fifth case 
the patient died while a fistula was still 
present and feedings had not been at- 
tempted on a full scale. 

The jejunodermal esophagoplasty does, 
however, present certain difficulties. A 
minimum of four operations is necessary, 
making the hospitalization time a long one. 
A fistula developed in two of the five pa- 
tients, one fistula closing spontaneousfy. 
Tw'o of the children developed strictures at 
the site of the dermojejunal anastomosis, 
one requiring excision of the scar, and the 
other dilatations. Furthermore, it is true 
that considerable cosmetic disfigurement is 
inevitable, as is shown in Figure 2. 

JEJUNAL ESOPHAGOPLASTY 

In an attempt to avoid these disadvan- 
tages, the possibility of bringing a jejunal 
segment subcutaneously to the esophagus 
in the neck was considered. The anatomical 
arrangement is outlined in Figure 4. If suc- 
cessful, this plan of attack w'ould involve 
only two operations instead, of four and 
thus shorten the hospital stajL Also, . far 
less scarring would be produced, and it was 
hoped that neither fistulas nor strictures 
would develop. Success with this method 
has been reported bj'^ Yudin^ and Yurasov. 

It was believed advisable to carry out a 
series of animal experiments before at- 
tempting this procedure on patients. In 
planning these experiments, it was recog- 
nized that the blood supply of the small 
bowel in lower animals is less complicated 
than in human beings. Man has multiple 
vascular arcades in the intestinal mesen- 
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Fig. 3. A'’-ray of barium in dermojejunal csoph- 
agoplasty. 


tery, and thus a richer anastomatic system 
than do canines, which possess only one 
arcade. This factor must be taken into 
account when appraising experimental re- 
sults and considering their application to 
man. 

In a series of six cats and six dogs the 
proximal jejunum was divided and the 
distal segment freed from its normal blood 
supply by ligating and dividing two or 
three intestinal vessels so that it could be 
brought up to the clavicle. Its intra- 
abdominal continuity was re-established 
by a side-to-side anastomosis. The subcu- 
taneous end of the jejunum sloughed, and 
all of these animals were lost. 

A second series of six animals was then 
subjected to the same procedure, except 
that in these experiments the jejunal seg- 
ment used was much shorter, necessitating 
the dividing of only one intestinal vessel, 
so that the jejunum extended only 3 to 
5 cm. above the costal margin. In all of 
these experiments the jejunum remained 
viable. These animals were under obser- 
vation for two weeks to six months. At 
necropsy, in each case, there was no ab- 
normality in the bowel except for adhesions 
to the chest wall and subcutaneous tissue. 


To bring the jejunal segment up to the 
clavicle, and to insure its viability, a two- 
stage procedure was devised. During the 
first operation intestinal vessels, 10 cm. 
from the ligament of Treitz, were divided. 
The jejunum itself was then transacted 



Fig. 4. Schcmntic drawing of .9n!itoniical arrange- 
ment in jejunal esophagoplasty. 

proximal to the divided vessels. One set of 
intestinal vessels was left attached to tlie 
proximal end of the distal jejunum. A side- 
to-side anastomosis was then made below 
the point where the intestinal vessels had 
been cut. This section of jejunum was 
Avrapped in fibrin film, to prevent the for- 
mation of adhesions. The blood supply to 
this segment of jejunum was now compa- 
rable to the blood supply of a rope graft, 
in that it was limited to the two ends. In 
ten to fourteen days the collateral blood 
supply had developed sufficiently to permit 
cutting the vessel at the proximal end, thus 
freeing the distal segment of jejunum^ so 
that it could be brought up to the clavicle 
subcutaneously. 

A third set of animals, six in all, was 
subjected to 'the procedure described above. 
In each instance the jejunal segment 
was of sufficient length to extend to the 
clavicle, and maintained an adequate 
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blood supply. In each case the jejunum 
remained viable. 

On the basis of these satisfactoiy experi- 
ments, we have carried out similar pro- 
cedures on four patients. The children were 
prepared for operation by a five- to six-day 
course of sulfasuccidine therapy. The oper- 
ative procedure was tedious, and required 
s:reat gentleness. A midline incision from 
xyphoid to umbilicus was used. This gave a 
good exposure of the superior mesenteric 
artery and allowed the jejunum and its 
mesentery to be brought up in the deep 
cleft of the costal margin, rather than over 
the protruding ribs on either side of the 
midline. 

The jejunum lo to 15 cm. from the liga- 
ment of Treitz was selected, the peritoneum 
on each side of the mesentery below this 
point removed, and the intestinal vessels 
exposed down to the superior mesenteric 
artery. The arter\" and vein below the point 
of division of the jejunum were separately 
ligated as close to the superior mesenteric 
vessels as possible. These were divided, and 
the adjoining set of intestinal vessels ex- 
posed, ligated and cut. 

To secure sufficient length of the jeju- 
num to extend to the neck, it was necessary 
to cut a third set of vessels. To make sure 
that the end of the jejunal segment would 
remain viable, the third arterj*" and vein 
were first occluded with rubber-protected 
clamps for ten minutes. If no great change 
in color took place in the jejunum, the 
vessels were ligated and divided. Two or 
three additional centimeters in length were 
obtained b}- ligating the small vessels as 
they entered the bowel at the proximal 
end of the divided distal jejunum. As the 
mesentery is the limiting factor, 2 to 3 cm. 
were gained safely by this maneuver. In 
three out of four cases a sufficient length 
of jejunum was gained to extend to the 
clavicle. In the fourth case it was necessary' 
to supplement the jejunum with a short 
skin tube. 

An end-to-side anastomosis of the jeju- 
num was then made to restore continuity 
of the small bowel. The jejunum was 


brought up through the mesocolic shelf, 
an ample opening was left at the upper 
end of the abdominal wall to allow the 
jejunum to pass through. A tunnel was 
then made under the skin up to the esoph- 
agostoni}' and the jejunum brought up and 
anchored in place with one suture through 
the skin. (Figs. 5 and 6.) The end-to-end 
anastomosis of the jejunum to the esoph- 
agus was made ten to fourteen days later, 
using two rows of interrupted catgut 
sutures. 

An anterior thoracic esophagus has been 
fashioned by this procedure, with vari- 
ations, in the following four cases: 

Case vi. (R. O. — 275095). At four days 
of age this child was admitted to The Children’s 
Hospital, and the diagnosis of atresia of the 
esophagus and tracheoesophageal fistula was 
confirmed. Dr. W. E. Ladd ligated the fistula, 
and on subsequent days performed a gastros- 
tomy and marsupialized the esophagus to 
the neck. 

When the little girl was two years of age. 
Dr. Ladd and the author started the con- 
struction of an anterior thoracic esophagus by 
raising a rope graft on the right side of the 
chest, extending through the old operative 
scar, ^^^hen the lower end of the rope graft was 
transferred to the neck above the esophagos- 
tony, the graft became discolored and the 
section down to the old scar was eventually lost 
in spite of trimming and re-implantation. The 
rope graft was then extended into the axilla 
and re-inserted above the esophagostomy. 
These five procedures consumed three months’ 
time. 

As the rope graft was still too short, it was 
decided to reverse the usual procedure and 
bring a jejunal segment up subcutaneously 
rather than to turn in a skin tube first. It was 
hoped that the jejunal loop could be brought 
up subcutaneously high enough on the chest 
so that the short rope graft would be sufficient 
to cover a turned-in skin tube. The jejunum 
Avas divided close to the ligament of Treitz, 
and three adjacent intestinal arteries divided. 
By careful freeing of the mesentery, sufficient 
length Avas obtained to the distal segment of 
the jejunum to bring it to the marsupialized 
esophagus. And end-to-end anastomosis Avas 
made betAveen the jejunum and esophagus. 
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The child did quite well for twenty-four bowel was resected and the esophagus re- 
hours, then suddenljr developed extensive in- marsupialized. The child recovered, and now 
fection of the anterior chest wall. The abdom- awaits turning in of a skin tube to bridge 
inal incision was opened, and it was found that the gap between the esophagostomy and the 
a loop of jejunum had herniated between the jejunum, which extends to just above the 
abdominal wall and the jejunal segment leading costal margin. 



I'lc. 5. Drawing showing the division of the jejunal mcsenterj’ and vessels which release a length 
of jejunum which can be brought up to the neck. 


to the esophagus, obstructing the Ijlood supply Case vn. (D. C. — 283160). Shortly after 
to the bowel above this level. T he gangrenous birth a diagnosis of esophageal atresia and 
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tracheoesophageal fistula was made. Dr. W. E. 
Ladd ligated the fistula, three days later 
performed gastrostomy, and followed this in 
four days by marsupialization of the esophagus. 

Formation of an anterior esophagus was 
begun bv the author when this little bov 


to a point 2 cm. below the marsupialized 
esophagus, because of the edema and conse- 
quent shortening of the mesentery. The 
jejunum was left in this position. Two months 
later, a short skin tube was turned in and 
covered with a Thiersch graft. One month 





Fig. 6. Drawing demonstrating the end-to-side anastomosis of 
the jejunum whicli restores continuity of the intestinal tract 
after freeing a segment of jejunum. 


was twenty-three months old. On the basis of 
experimental work, it was decided to bring a 
jejunal segment to the esophagus in the neck 
by a two-stage procedure. The jejunum was 
divided 10 cm. below the ligament of Treitz. 
One intestinal artery and vein were left 
attached to the proximal end of the distal 
segment. The next three sets of intestinal 
A-essels were di^■ided, and an end-to-side 
anastomosis was made to restore continuitj' of 
the jejunum below the cut. The freed jejunum 
and mesentery were covered with fibrin film to 
prevent the formation of adhesions. 

Se\'en days later the vessel going to the free 
end of jejunum was divided. Much to our dis- 
may, the jejunum could be brought up only 


later the jejunum was anastomosed to the 
lower end of the skin tube. A small fistula 
developed, which closed in ten days. One week 
after the patient was discharged the fistula 
re-opened, and continued draining for six 
weeks. It has now been dry for one month, and 
the child is taking small amounts of liquid by 
mouth. 

Case viii. (D. C. — 294603). At three days 
of age this baby was admitted to The Children’s 
Hospital with a diagnosis of atresia of the 
esophageal with tracheoesophageal fistula. The 
fistula was ligated, and at two- and three-day 
intervals the operations of gastrostomy and 
marsupialization of the esophagus were per- 
formed, by the author. 



July, 1514 


78 


American Journal of Surgery 


Swenson — Thoracic Esophagus 



Fig. 7. Photograph of patient with jejunal 
esophagoplasty. The only scar on the neck and 
chest is the incision above the left clatnclc. 

Starting when the little girl was thirteen 
months old, an anterior jejunal esophagoplasty 
was performed in two stages: First, three 
intestinal arteries and veins lo cm. from the 
ligament of Treitz were carefullj’’ freed and 
divided. The jejunum proximal to these was 
divided. The jejunum distal to the point of 
division was thus freed and could be brought 
subcutaneously to the marsupialized esophagus. 
Four weeks later an end-to-end anastomosis 
was made between the esophagus and jejunum. 

The postoperative course was complicated 
by some infection in the subcutaneous tissue at 
the site of anastomosis. This cleared after a 
slight amount of drainage. As this child had 
not been taking fluids by mouth, it was neces- 
sary to train her to eat. At the time of discharge 
she was taking one ounce of fluid three times 
daily. Roentgenograms revealed an adequate 
stoma at the esophago jejunal anastomosis. 
(Figs. 7 and 8.) 

Case ix. (L. B. — 286401). At eight days 
'of age, this child had a series of operations 
by Dr. W. E. Ladd, consisting of ligation of 
a tracheoesophageal fistula, gastrostomy and 
marsupialization of the esophagus to the neck. 

When she was two years old, the author 
began the formation of an extrathoracic eso- 
phagus. At the first operation the patient’s 
color was poor, and her blood pressure fell to 
below 80 systolic. Tins was presumabl3’^ due to 
anesthesia, as little more than an abdominal 



Fig. 8. A-ray of b-irium in jejunal esophagoplasty. 


incision was accomplished. Three days later, 
under cj’^clopropane anesthesia rather than 
ether, the cliild did well and a segment of 
jejunum was brought up to the marsupialized 
esophagus. Subsequentlj', an anastomosis was 
made between the esophagus and the jejunum. 
Ten days postoperatively a fistula developed at 
the site of the anastomosis. The fistula con- 
tinued to drain for eight weeks after the child 
was discharged, but she is now beginning to 
take liquids bj' mouth. 

In the first case of jejunal esophago- 
plasty, failure was due to two factors: 
(i) The bowel was anastomosed to the 
esophagus at the first operation, tvhich in- 
vited infection, as an open anastomosis 
was made in an area of extensive freeing of 
subcutaneous tissue; (2) the jejunum was 
not carefully sutured to the peritoneum 
where the bowel passed through the ah- 
dominal wall. A loop of small intestine 
herniated alongside the jejunum and by 
pressure reduced the blood supply, so that 
the jejunum became devitalized and re- 
quired removal. 

The next case was done in two stages. 
During the first operation three intestma 
vessels were ligated and the bowel supphe 
by these vessels rvas wrapped in fibrin film 
to prevent adhesions. At the second stage 
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the jejunum was brought up under the 
skin of the chest. The edema and swelling 
of the mesentery prevented the jejunum 
from extending to the neck. The 5 cm. gap 
between the jejunum and the esophagus 
had to be bridged with a skin tube covered 
with a Thiersch graft. 

In the last two cases, the jejunum was 
brought up to the neck in one stage, and 
at a second operation the jejunum was 
anastomosed to the esophagus. Both of 
these children developed small fistulas at 
this anastomosis, but the fistulas closed 
spontaneously. There is no doubt that this 
is the procedure of choice, and that it 
presents far less trouble than had been 
anticipated. 

Jejunal esophagoplasty, as described in 
the last two cases, has several advantages. 
Only two operative procedures are re- 
quired, and the hospital stay is relativel}’ 
short. The onlj'- disfigurement to the pa- 
tient is a short incision at the base of the 
neck. Furthermore, it is hoped that fewer 
strictures will develop in this form of 
esophagoplasty. 

The dangers of this operation can be re- 
duced to a minimum if mobilization of the 
jejunum is carried only so far as it retains 
a good color. In the instances in which the 
jejunum is not of sufficient length to extend 
to the esophagus, the intervening gap can 
be spanned by a skin tube. Before such a 
skin tube is made, the jejunum should be 
marsupialized to the skin below the esoph- 
agus. Two or three months later, when it 
has been demonstrated that the jejunal 
opening to the skin is adequate, a skin 
tube niaj^ be turned in. Should the jejunal 
opening to the skin become stenotic, it can 


easily be enlarged before a skin tube is 
turned in. 

SUMMARY 

Eleven cases of esophagoplasty are re- 
ported- There were two deaths; one was 
directly attributable to preceding oper- 
ations and the second probablj'^ was not 
related to the previous surgical procedures. 

In our experience, dermo-esophagoplasty 
has proved to be extremely time-consum- 
ing, fistulas are troublesome, and strictures 
at the dermogastric juncture are difficult 
to prevent or correct. 

The use of a skin tube and a segment of 
jejunum, connecting the dermic tube to the 
proximal small intestine, by-passing the 
stomach, is an improvement over a skin 
tube connecting the upper esophagus to 
the stomach. The reflux of irritating gastric 
juice is obviated, and fistulas complicated 
the postoperative course in only two out 
of five cases. Strictures occurred in only 
two out of four cases. 

Jejunal esophagoplasty is the operation 
of choice. Less time is consumed in its 
completion, and there is minimal disfigure- 
ment. Fistulas continue to be a problem 
and it is too early to say whether strictures 
will develop. 
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COMPOUND DEPRESSED FRACTURES OF THE. SKULL 
INVOLVING THE SUPERIOR LONGITUDINAL SINUS=^ 

Abraham Kaplan, m.d. 

NEW YORK, NEW YORK 


T he importance and seriousness of a 
compound fracture of the skull in- 
volving the large venous sinuses of the 
brain must be fully appreciated before 
undertaking to operate upon such pa- 
tients. In particular a compound depressed 
fracture of the skull involving the superior 
longitudinal sinus is fraught with great 
danger. This danger was most vividly 
described in 1882 by Wharton^ who near 
the end of the operative report of his first 
case of this type stated the following: 
“Several fragments were removed with the 
elevator and bone forceps, and upon the 
removal of the last fragment there was a 
furious gush of venous blood. Attempts 
were made to control the bleeding by grasp- 
ing the walls of the sinus from which it 
arose with artery forceps, but were inef- 
fectual and the patient promptly suc- 
cumbed.” Wharton profited by this tragic 
experience. His next four operative cases 
of compound fractures involving the supe- 
rior longitudinal sinus not onlj’^ survived 
but recovered fully. 

In 1901, Wharton presented a paper on 
seventy collected cases of wounds involving 
the great venous sinuses of the brain before 
the Philadelphia Academj'^ of Surgery. Of 
these, forty cases showed injury to the 
superior longitudinal sinus with a mortality 
of 60 per cent. 

Since the communication by Holmes and 
Sargent" on injuries to the superior longi- 
tudinal sinus during World War I very 
few reports have been published on this 
subject. 

In 1939, Carlucci'’ reported on one case of 
injury to the superior longitudinal sinus 
accompanying a midline depressed skull 
fracture. There was progressive weakness of 
the right lower limb. As one of the depressed 


skull fragments was elevated there was 
profuse bleeding from the lacerated sinus. 
The wound was packed and on the fol- 
lowing day both lower limbs were spastic. 
Following the removal of the packing 
several daj^s later, the spasticlt3' of the 
lower extremities disappeared. In a col- 
lective review of extradural hemorrhage 
in 1942 Gurdjian^ included four cases of 
dural sinus hemorrhage treated surgically. 
Pickles^ in a study of 104 consecutive 
patients with compound fractures of the 
skull had no case of injury to the superior 
longitudinal sinus. In a report by Munro® 
of 215 cases of compound fractures of the 
skull only one patient had involvement of 
the superior longitudinal sinus. 

The recent experimental studies by Beck 
and Russell" on acute thrombosis of the 
superior longitudinal sinus in rabbits, cats 
and dogs have shown rather surprising 
results. To occlude the sinus thej"^ used 
ligation, irritant coagulants, thrombin, 
muscle and cotton wool, but in all in- 
stances they failed to produce complete 
thrombosis. These attempts of obliteration 
of the superior longitudinal sinus were 
followed by var^ung degrees of organization 
and recanalization, and most surprising no 
functional disturbances. The most likely 
explanation for the difference in response 
in man and in the animals used is that m 
the animals there are not nearh" as many 
cerebral veins emptying into the superior 
longitudinal sinus and that collateral cir- 
culation is adequate to compensate rapidly 
for such venous interference. 

It is timely, therefore, to focus attention 
again on this serious clinical problem of 
acute injury and compression of the supe- 
rior longitudinal sinus. The following 
reports on two successfully treated patients 


From the Neurological and Neurosurgical Sendee of Mt. Sinai Hospital, New York. N. Y. 

80 



Vol.LXXIV, No. i 


. Kaplan — Fractures of Skull 


American Journal ofSiirgcry 


8i 



Fig. I. Case i. Anteroposterior view showing 
depressed fracture over the superior longi- 
tudinal sinus. 

have been very instructive and illustrate 
the value of planned treatment for this 
type of injury. 

CASE REPORTS 

Case i. On October lo, 1937, A. S. a ten 
year old negro boy was admitted to the emer- 
gency room of Mt. Sinai Hospital with a 
laceration of the scalp over the left parietal 
region. About one hour before admission he 
was struck over tlie head b}' a falling beer 
bottle and was rendered unconscious for about 
a minute. Tliere was only moderate bleeding 
from the scalp. 

^^dulc being e.\amined the patient suddenly 
developed a right-sided Jacksonian seizime with 
clonic movements involving the right arm 
which then spread to the right leg. This lasted 
for about one minute and after a brief interval 
he was fully conscious. 

Examination then showed an alert, bright 
young negro boy with an angular scalp lacera- 
tion in the parietal region measuring 2 by 7 cm. 
just to the left of the midline. There was almost 
complete paralysis of the right leg with marked 
liypalgcsia below the iliac crest. Light touch, 
vibration and position sense were intact. The 
deep reilexes were active and equal, but the 
abdominals and cremasteric responses were 
absent on the right. There was no Babins ki sign. 



Fig. 2. Case i. Lateral view showing postrolandic 
position of the depressed fracture. 

A-ray films of the skull (Figs, i and 2) 
showed a comminuted depressed fracture of the 
left parietal bone, 5 cm. in diameter extending 
to the midline. It was realized that the fracture 
involved the superior longitudinal sinus. 

After the scalp was shaved and all prepara- 
tions completed for an immediate transfusion, 
novocaine was infiltrated at the site of the scalp 
laceration. The wound edges were debrided and 
a generous e.xposure made of the depressed 
skull fragment. These were gently elevated 
and removed one by one starting furthest away 
from the longitudinal sinus. A large piece of 
muscle was obtained and held in readiness. As 
the last bone fragment which pierced the longi- 
tudinal sinus was removed there was a gush of 
blood, but the muscle placed over the tear 
easil}’ controlled the bleeding. The muscle was 
left in place and the scalp carcfull}' closed over 
it in double laj'er. 

The postoperative course was smooth. Fi\'e 
daj^s after the operation sensation of the right 
leg was normal and early movement was ob- 
served in the right hip. Within a week there 
was movement of the right leg but no move- 
ment in the foot or toes. After several days 
there was evidence of returning function in the 
right foot. When allowed out of bed he walked 
with a slight limp. On November 4, 1937, three 
weeks after operation he was discharged. 

Repeated follow-up e.\-aminations over a 
period of six years showed complete return of 
motor power and no sensory impairment. He 
was free of symptoms or seizures and considered 
his health excellent. 
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Fig. 3. Case ii. Depressed fracture crossing verte.x 
over the superior longitudinal sinus. 

Case ii. On Jul}" 21, 1946, at 9:30 p.m. a 
thirteen year old negro boj'' \Yas brouglit to 
Mt. Sinai Hospital in a semi-conscious condi- 
tion. About a half hour earlier while walking 
along the street he was struck over the right 
side of the head by a falling brick which was 
thrown from an upper story window. 

Examination showed a young, irritable, rest- 
less colored boy who from time to time cried out 
and then fell asleep. However, he could be 
easily aroused. Over the right parietal region 
there was a jagged scalp laceration about 4 
inches long with driven in dirt and hair, and 
through which there extruded small bits of brain 
tissue. There was no stiffness of the neck, but 
motion of the head caused him to scream out 
bitterly. The pupils were equal and the fundi 
were normal. No facial weakness could be 
demonstrated. There was a left hemiplegia 
with anesthesia involving the left leg onI5^ The 
abdominal reflexes on the left were diminished 
and the Babinski sign was positive on the left. 
When aroused the patient complained of pain 
over the front of the neck and down both arms. 
The pulse was 93 per minute, blood pressure 
76 systolic, 50 diastolic. 

A-ray films of the cervical region showed 
no fracture or dislocation, but .v-ray films of the 


skull (Figs, 3 and 4) showed a comminuted 
depressed fracture of the right postparietal 
bone overljdng the superior longitudinal sinus. 

The patient was given 50,000 units of peni- 
cillin, 500 cc. of plasma and tetanus anti-toxin. 
Blood grouping was done and blood obtained 
for immediate transfusion. 

A large area of the scalp was shaved and all 
preparations were completed to cope with the 
emergency. The patient was given intravenous 
sodium pentathol anesthesia. Novocaine was 
infiltrated in the region of the scalp wound. 
The wound was then debrided and the depressed 
comminuted skull fragments were gently 
elevated and removed one by one beginning at 
a point furthest from the longitudinal sinus. 

The extruding devitalized brain tissue was 
removed by suction and the bleeding controlled 
with electrocoagulation. A crescentic dural tear 
4 cm. long was repaired. A fair sized block of 
muscle was kept within easj" reach preparatory 
to the removal of the depressed skull fragment 
overlying the superior longitudinal sinus. When 
the fragment was removed the tear in the sinus 
was immediatelj' sealed with the muscle and 
held in place. Fortunatelj’’, all the bleeding was 
thereby controlled. The scalp was then closed in 
double layer. Penicillin therap}’’ was continued. 

For several days after the operation .the 
patient was quite irritable and troubled chiefly 
with pain in the neck and chest. There was no 
change in the hemiplegia and the Babinski sign 
on the left was still positive. On the fourth 
postoperative daj”^ the patient had a convulsion 
on the left side. He was placed on anti-con- 
vulsive therap3’'. Lumbar puncture showed 
slightly xanthochromic fluid under 50 mm. of 
water pressure. The fluid showed 625 red blood 
cells but no leukocjrtes. Two days later the 
spinal fluid was crystal clear under 112 mm. of 
water pressure. Still there was no motion in 
the left arm or leg, but marked dj'sesthesia of 
the left leg. The Babinski sign on the left re- 
mained unchanged. 

On July 29, 1946, eight days after the oper- 
ation the first signs of motion appeared in the 
fingers of the left hand. From then on improve- 
ment continued. The patient’s personalit}^ 
showed a decided change. He became cheerful, 
quiet, talkative and at times jovial. By the end 
of the fourth postoperative week he was able 
to walk with slight assistance. Sensation was 
practically normal. Fine finger movements m 
the left hand were still sluggish. 
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Figs. 4 and 5. Case ti. Postrolandic position of the depressed fracture. Showing tantalum plate covering tlie 

skull defect. 


Because of the large skull defect over so 
vulnerable an area a cranioplasty was done 
using a tantalum plate. (Fig. 5.) One week later 
in spite of penicillin therapj’- and apparently 
good wound healing a fluctuant mass appeared 
under tlie scalp at the operative site. The 
regional cervical glands were enlarged and 
tender. The patient had moderate fever. Aspi- 
ration of the mass yielded 12 cc. of dark 
hemorrhagic fluid which upon culture subse- 
quently showed a growth of Staplndococcus 
aureus. On September 25, 1946, the patient was 
discharged at which time he walked with a 
slight limp, dragging the left foot. Power and 
motion in the left arm was much improved. 
The deep reflexes on the left were In'peractive. 
Babinski sign on the left was still positive. 
Except for slight impairment in position sense 
of the toes of the left foot no sensory abnor- 
mality could be demonstrated. 

A follow-up examination three months later 
showed equal strength in both arms, some 
weakness of the left leg, chiefly concerned with 
flexion and extension of the foot, some weak- 
ness in flexion of the left knee and moderate 
atrophy of the left calf and anterior tibia! 
muscles. Babinski sign was still present on the 
left. There was no sensory abnormality. 

COMMENT 

These two patients present several points 
of clinical interest. They were both seen 
within a comparatively short interval after 


the injury and offered an excellent oppor- 
tunity' to observe the changing neurological 
signs. From the history, clinical findings 
and .v-ray films of the skull injury to the 
superior longitudinal sinus was suspected 
immediately. In both patients the com- 
pression of the sinus was acute and 
posterior to the rolandic point; that is 
posterior to the junction of the rolandic 
venous trunk with the superior longitudinal 
sinus. Although there was no opportunity 
to inspect the cerebral cortex adjacent to 
the M'ounded longitudinal sinus it may be 
assumed that the pathological findings were 
similar to those described by Holmes and 
Sargent." The clinical course in our tw'o 
patients closely paralleled their recovered 
cases. In the cases that came to autopsy 
Holmes and Sargent found that the 
pathological condition was chiefly that of 
stasis as the result of acute venous obstruc- 
tion. The veins which normally entered 
into that portion of the injured sinus was 
swollen, firm and congested. The segment 
of the brain which was drained by these 
veins was edematous, flattened and showed 
minute petechial hemorrhages most promi- 
nently in the subcortical white matter. 

The return of function in both patients 
followed a definite pattern. It started in the 
most peripheral parts of the upper limb, 
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gradually improving in segments approach- 
ing the shoulder, and in the most proximal 
parts of the lower extremity’' with im- 
provement progressing peripherally. As has 
been pointed out by Merwarth® in the 
syndrome of the rolandic vein, progression 
of functional return in these patients cor- 
responds with our knowledge of cortical 
localization. Rigidity of the limbs was not 
noteworthy in either patient. Sensory dis- 
turbance cleared very rapidly. There was 
only temporary dysfunction of the bladder 
and rectal sphincter. Return of all func- 
tion was complete in the first patient and 
the course in the second patient promises a 
' similar result. 

TREATMENT 

In the treatment of a compound fracture 
of the skull involving the superior longi- 
tudinal sinus one must be acutely aware of 
the dangers that lie ahead and prepare 
accordingly. On two separate occasions I 
witnessed the failure of the surgeon to 
appreciate fully the danger and magnitude 
of the problem before him. In one case, 
following the removal of the impacted skull 
fragment from the tear in the sinus there 
was a violent gush of blood followed by 
prompt respiratory cessation and death. In 
the second patient the tear in the sinus 
was smaller and the bleeding was finally 
controlled bj'^ packing. There followed a 
paraplegia of the lower extremities which 
fortunately cleared up several weeks after 
the removal of the packing. 

When one becomes aware from the 
clinical examination and studies of the 
-V-ray films that one is dealing with a 
compound fracture of the skull involving 
the superior longitudinal sinus, it is well to 
bear in mind the following: (i) That the 
sharp edges of the depressed bone frag- 
ments may have torn the thin walls of the 
sinus. These walls are not so readily col- 
lapsible because they are really fixed folds 
of the dura; (2) that not infrequently the 
bone fragment, usually the inner table of 
the depressed skull overlying the sinus, may 
be displaced underneath and so impacted 


as to plug the rent made in the sinus. One 
should therefore not be misled by the very 
little bleeding encountered at the time 
of admission or during the earl}'^ phases of 
the elevation and removal of the depressed 
skull fragments; (3) that lacerations of the 
anterior portion of the superior longitudinal 
sinus differ from those of the posterior por- 
tion of the sinus. The anterior portion is not 
as adherent to the underljdng bone so that 
with an anterior tear an extradural hema- 
toma is likely to. occur, whereas with a 
posterior tear of the superior longitudinal 
sinus a subdural hematoma’ is apt to 
follow. (4) Occasional^ with extensive 
tears of the sinus air embolism may readily 
occur and lead to sudden death. 

To meet the challenge of impending 
violent hemorrhage from a wound of the 
superior longitudinal sinus, the plan of 
treatment must be simple, systematic and 
swift. A large area of the scalp should be 
shaved, an infusion must be functioning 
well and one or two units of compatible 
blood must be on hand. A fairl}^ generous 
block of muscle from the leg or elsewhere 
must be secured and made easily available 
on the operating table. Furthermore in the 
operative procedure one must have a gen- 
erous exposure of all the depressed sku 
fragments with sufficient space to permit 
full and clear view of the injured portion 
of the sinus. After the debridement of the 
wound edges the depressed skull fragmen^ 
■ farthest away from the injured sinus shou a 
be elevated and removed first. Gradually 
and slowl}'^ more of the fragments are h te 
and removed with a rongeur, taking htte 
bone at a time. The area of the injured 
sinus is left for the last. With the entire 
surgical team on the alert and the 
fusion flowing, the last impacted^ sku 
fragment is removed and the tear in the 
sinus immediately^ sealed off with t e 
muscle. The muscle is held in place wt 
suction over compressed cotton. Further 
marginal leakage may be controlled wit 
small stamps of muscle, gel foam or oxyce . 
It may be necessary^ to suture the muscle to 
the adjacent dura to aid compression an 
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prevent slipping. After satisfactory hemo- 
stasis the scalp is closed in a double Ia3"er. 

The other procedure has proven satis- 
factor}- in the two patients ahead}" re- 
ported. Others have met this problem 
somewhat differenth’- and in a variet}'- of 
wa^'S. On occasions the impacted bone in 
the sinus has been left undisturbed. This 
of course carries the risk of infection, 
osteoniA^elitis, thrombophjdebitis, menin- 
gitis, brain abscess and the like. To control 
the bleeding from the injured venous sinus 
measures have been used which include 
compression of the sinus with gauze or 
packing, lateral suture of the sinus, ligation 
of the sinus, closure of the sinus tear with 
silver clips and under extreme circum- 
stances clamping the sinus with forceps 
and allowing them to remain in place for 
three to six days. 

SmiMARY AND CONCLUSIONS 

Two successful!}' treated cases of com- 
pound depressed fractures of the skull 
involving the superior longitudinal sinus 


are presented emphasizing the danger that 
lies ahead when one is faced with such a 
serious problem and stressing the value 
of a planned operative procedure in meet- 
ing this danger. 
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GALLSTONE ILEUS 


Ted Lace, m.d. 

FORT WORTH, TEXAS 


G allstone ileus is of interest be- 
cause of its rarity and of importance 
in that its early recognition and 
correction by surgical intervention results 
in a marked decrease in mortality. This 
holds true since the chief complication of 
intestinal obstruction, namelj'^, gangrene 
of the involved gut is always lacking until 
the late stages of this condition. Yet be- 
cause of its rarity it is but seldom diagnosed 
preoperatively being recognized only at 
autopsy or upon exploration of the ab- 
domen for small intestinal obstruction. 

Obstruction of the small intestine due to 
the presence of gallstones was first reported 
by Bartholin in 1654.^“ The British Medical 
Association reported twenty-eight cases of 
gallstone ileus out of 3,064 cases of obstruc- 
tion or less than i per cent.^ Various reports 
estimate that it is the cause of from i to 
2 per cent of all intestinal obstruction.® 
Until 1925 some 400 cases were all that had 
appeared in the literature.® 

Women are more prone to gallstone ileus 
than men by the ratio of 15:1, while gall- 
bladder disease with stones is only two 
to three times as common in women.® 
No explanation is presented for this 
inconsistency. 

The average age of a series of seventeen 
cases® was sixtjr-six j^ears, the youngest in 
the fifties and the eldest in the nineties. 
The incidence late in life with the usual 
late diagnosis is responsible for the high 
mortality rate variously estimated from 
50 to 70 per cent® the first figure being 
from a series of twenty-eight and the 
second from a series of forty-seven cases. 
The mortality rate is also increased by 
excessive surgery when too much time and 
trouble are spent in locating the source of 
the offending stone and attempting to care 
for the pathological condition found about 
the gallbladder or common duct. 


Gallstones may reach the intestine by 
one of two ways: first, passage bj’’ way of 
the common duct and ampulla of Vater 
and second, by passage through fistulous 
tracts between the gallbladder or the bile 
ducts and an adjacent viscus. This latter 
way is by the sequence of cholelithiasis, 
erosion and ulceration, pericholecystitis 
with formation of adhesions to adjacent 
structures and perforation and fistula 
formation through the adhesions. In a 
series of seventj’^ cases of gallstone ileus in 
which the route of the stone could be 
traced thirty-six occurred through a chole- 
cystoduodenal fistula, twenty-five through 
a cholecysto-ileac fistula, one through a 
cholecystocolic fistula and seven through a 
choledochoduodenal fistula.® 

The size of reported stones causing ob- 
struction is remarkable inasmuch as it is 
believed that stones up to 2.5 cm. will pass 
the ileocecal valve.® The largest stone 
reported to the author’s knowledge was 
6 cm. in diameter and obstructed the 
duodenum; the largest stone reported in a 
series operated upon at the Massachusetts 
General Hospital® was 5 cm. in diameter 
and obstructed the terminal ileum. It is 
assumed that these reports refer to the 
smallest diameter of the stones because 
they were discussed from the viewpoint 
as being possible causes of intestina 
obstruction. 

The symptoms are those of anj^ obsttyc- 
tion except that they may be fleeting, 
transient and recurring. Pain, vomiting 
and obstipation are usual but distention 
may never become prominent as some gas 
may pass the stone. Also the spasm of the 
intestine about the stone maj^ alternatelj'^ 
relax and recur; however, as the stone 
passes down the narrowing lumen of the 
intestine complete obstruction is usualb' 
the end result. 
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The diagnosis may often be clouded by 
the brevity of the obstruction since the 
stone may often act in a ball-valve manner. 
The stones maj' even lie in the intestinal 
tract for some time without causing symp- 
toms thus obscuring the history of previous 
gallbladder attacks. Several writers such 
as Vidgoff^ and Skemp and Travnicek^ 
emphasize the fact that frequently the 
patient has had no preceding symptoms of 
gallbladder disease. One authority states 
that 75 per cent of stones Avhich pass from 
the gallbladder by way of fistulous tracts 
have never caused symptoms. Roentgen 
raj^ examination maj’ be of value in show- 
ing the shadow of the suspected stone. 

Treatment is surgical and should, as in 
any case of intestinal obstruction, “be 
based on suspicion rather than on cer- 
tainty.”*^ Intestinal resection is almost 
never necessary. If possible the stone 
should be pushed up the healthy intestine 
and delivered from the wound, carefully 
packed off and a longitudinal incision made 
to free the stone. This incision should be 
closed under proper asepsis, transversely 
to obviate the possibility of the later de- 
velopment of a stricture. Drainage is usu- 
ally not necessar3% Ileostomy above the 
site of the obstruction is rarely if ever 
indicated and in most instances will add 
to the mortality. Preoperative and post- 
operative use of intravenous minerals, 
fluids and duodenal- suction by the Wan- 
gensteen method are of prime importance. 

CASE REPORT 

Mrs. E. R., a white female, aged sixty-two 
years was first seen because of abdominal pain 
and nausea. Severe cramping abdominal pain 
had been first noticed on the preceding day. 
The patient thought that it originated in the 
right upper quadrant of the abdomen and 
passed down across the midline to the left 
lower quadrant. This pain was paroxysmal. 
Nausea was intense and vomiting severe, the 
vomitus consisting chieflj’- of bile. The bowels 
had moved normall}' on the daj'- of onset of the 
pain. 

No history of any similar attacks could be 


elicited. For the preceding year she had had 
“gas on the stomach” two or three times 
inonthl}’- which she stated had been relieved by 
bicarbonate of soda. She admitted that “fat 
foods” caused gas and a feeling of fullness. 
About twenty years previously all her “female 
organs” and appendix were said to have been 
removed. Chronic constipation had been trou- 
blesome for many years. Bronchopneumonia 
two years before admission was the only 
previous illness of any consequence. 

On physical examination the patient was 
seen to be an elderly, white female, severely 
nauseated, vomiting bile at frequent intervals 
and apparentl)^ suffering excruciating pain. Her 
temperature was pS^F., respirations 20 and 
pulse So. She was 5 feet 5 inches tall and 
weighed 170 pounds. No cardiac or respiratorj’- 
pathological conditions were noted. Abdominal 
examination revealed moderate tenderness in 
the right upper and left lower quadrants, 
particularly in the latter. No masses, rigidity 
or distention were demonstrable. Pelvic ex- 
amination revealed the cervical stump with a 
large cervical polyp. The rectum was found to 
be empty and presented no pathological 
disorder. 

A tentative diagnosis of cholecj'’stitis with 
stones or partial obstruction was made. The 
patient obtained no relief from morphine 
sulfate, gr. 34 hj'podermically but was later 
relieved by a hiTJodermic injection of the 
antispasmodic trasentin. 

On the second day all symptoms returned 
in their original severit3^ Oral trasentin gave 
no relief from pain but a morphine Injection 
did relieve her to some extent. An enema was 
given with fair results. The temperature, pulse 
and respiratorj’- rate were normal. Her blood 
pressure was 134/S4. The physical findings 
were as before with the addition that the 
patient v'as somewhat dehydrated. Peristalsis 
was normal in activity. Emesis was thick and 
green. An enema was given and returned 
uncolored. 

The blood count was red blood cells, 4,130,- 
000; hemoglobin, 85 per cent; white blood cells, 
14,000; a differential count of 87 per cent 
neutrophiles (no shift to the left), i per cent 
eosinophiles and 12 per cent Ij’-mphocj'tes. A 
voided specimen of urine showed a specific 
gravity of 1.021; pH 6.0; albumin, two plus; 
20 to 25 er5q:hroc3’tes per high power field and 
innumerable pus cells. 
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On December 29th the condition \Yas essen- 
tially unchanged. Intravenous fluids were 
given. Later in the day abdominal distention 
was noted for the first time. A flat plate roent- 
genogram of the abdomen was made which 
revealed a large shadow in the region of the 
right kidney pelvis. This was reported as a 
large staghorn stone of the right kidne3^ A 
cholec3^stogram was later done with failure of 
visualization of the gall-bladder. A diagnosis of 
chronic gallbladder disease was made from this 
finding. 

The pain was considerablj’’ less on the fourth 
day but with residual soreness in the left lower 
abdominal quadrant. Distention was still 
present but there was no deviation from normal 
peristaltic activity. As the pathological condi- 
tion found was not sufficient to explain the 
sjmiptoms a gastrointestinal roentgenographic 
studj"- was made. Positive excerpts from the 
report are as follows; 

“The duodenal bulb filled readilj'^ and was of 
average size but peculiar shape and with a long 
finger-like process of barium extending up from 
the duodenal cap about 3 cm. in length and i 
cm. in width which presented a “Y” shaped 
division. This is presumably barium escaping 
into a dilated common duct and hepatic ducts. 
At three hours a large portion of the barium 
meal was still in the stomach and what ap- 
peared to be greatly dilated and distended loops 
of small intestine were seen in the left side of 
the abdomen. A lesser number were seen in the 
right side of the abdomen showing a thin 
shadow of barium. No barium had reached the 
cecum. Six-hour observation revealed findings 
almost identical with the three-hour films. 

Diagnosis: Small intestinal obstruction (lower 
ileum). Incompetent sphincter of Oddi with 
entrance of barium into the common and 
hepatic ducts.” 

On the fourth daj'^ under general gas and 
ether anesthesia a low midline incision was 
made. The lower ileum was adherent to the 
under surface of the old operative scar. In 
freeing the adhesions the terminal ileum which 
was here very thin and dilated was accidently 
opened. Proximal to the adhesion a large foreign 
body was found in the lumen of the intestine. 
The ileum was incised, the stone removed, the 
wounds in the intestine sutured transversely 
and the abdomen closed in layers. A Penrose 
drain was inserted into the abdominal cavity; 
the upper abdomen was not explored. 


The patient made a fairly uneventful re- 
covery. She was treated postoperatively with 
constant duodenal suction and intravenous 
fluids. Normal bowel function returned rapidlj". 
The wound drained about three weeks and 
healed without other complication. 

The pathological report was as follows: “An 
elongated stone 3.9 cm. in length and 1.9 cm. 
in diameter presenting a yellowish-graj' mottled 
surface and on crushing portions of the stone a 
dark reddish-black surface is observed. This 
stone is dcfinltelj’- not a phj’tobezoar or a 
trichobezoar but is a typical gallstone. It is 
somewhat difficult to visualize the method by 
which this large stone could pass the cj^stic 
and common ducts. 

Diagnosis: Cholesterol stone originating in 
the gallbladder or bile ducts.” 

COMMENTS 

The case presented here shows typical 
fleeting or at least slowly progressing signs 
of obstruction. The proper diagnosis was 
hindered by the finding in routine studies 
of conditions which by themselves could 
have produced the sj'mptoms presented bj^ 
the patient. Distention was never marked 
and feces were passed with enemas on 
several occasions. This is explained bj^ the 
ball-valve action of these stones com- 
mented on earlier in this paper. 

The unusual point about this case which 
causes it to be reported is the mode of 
transmission of the stone into the intestine. 
In all cases reviewed where the mode m 
transmission was known the stone entered 
the intestine bj’’ wsiy of fistulous tracts, 
where the mode of transmission was not 
knoivn it was assumed to have been by 
Yva3'^ of fistulous tracts. In this case there 
is presumptive evidence that the stone, 
large enough to cause intestinal obstruc- 
tion, passed the common duct and the 
ampulla of Vater possiblj'^ bj’’ ulcerating 
through the latter. First, no fistula is 
demonstrable by x-ray; second, x-ray study 
shows a reflux of barium under verj’^ slight 
pressure into the common bile duct and 
even into the hepatic ducts all of wLich are 
enormously dilated. 
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It is not possible to judge whether the 
right upper quadrant pain of the earlj* part 
of the illness was due to the passage of the 
stone from the common duct or whether 
the stone had passed long before. Due to 
the absence of jaundice and other signs of 
biliarj' obstruction, the author believed 
that the stone had entered the intestine 
previous to the present illness. In all prob- 
ability it would ha^’e passed on to the 
ileocecal valve and possibl}* into the cecum 
but for the kinking of the ileum caused by 
the adhesions beneath the old midline in- 
cision. It was deemed unwise at the time 
of operation to investigate the conditions 
about the gallbladder, biliary ducts and 
ampulla of Vater. 
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To increase exposure, especiall}- in the upper abdomen, a transverse 
incision may be made through the skin and anterior and posterior sheaths 
of tlie rectus muscle at right angles to a median incision. This tj^pe of e.xpo- 
sure maj" be indicated in certain operations upon the gallbladder, stomach, 
pancreas, spleen, and transverse colon. 

From “Operations of General Surger3’'” bt" Thomas G. Orr (W. B, 
Saunders Compant'). 



TORSION OF THE SPERMATIC CORD 


Donald S. Jurnove, m.d. 

Assistant Visiting Surgeon, Metropolitan Hospital 
NEW YORK, NEW YORK 


T orsion of tlie spermatic cord, 
sometimes incorrectly referred to 
as torsion of the testicle, is a 
condition caused by a twisting of the 
spermatic cord and the testicle on its 
long axis resulting in partial or complete 
embarrassment of the blood supply to the 
testicle. It may be acute or chronic. The 
chronic type is known as recurrent. 

Frequency. Torsion of the spermatic 
cord occurs much more frequently than 
we are led to believe by an examination 
of the literature. This false impression 
is gained because many recognized cases 
have not been reported and many cases 
have not been recognized. The first case 
to appear in the literature was published 
by Delarsiavue in 1840. By 1936, Abes- 
house was able to collect 350 cases of 
which twenty-four were bilateral. A review 
of the literature b}' Ewert and Hoffman^® 
up to July, 1943, revealed a total of 489 
cases of which twenty-six were bilateral, 
and these authors added four more cases 
making a grand total of 493 cases up to 
that time. A review of the English litera- 
ture since this publication reveals one 
case presented by Mohardt^® associated 
with a tumor of the testicle and a case 
of bilateral torsion reported by Moulder.^® 
Although torsion has been known to 
occur in' the newborn child and in men 
who have reached seventy years of age, 
the great majority of cases occur in young 
individuals. Abeshouse reports the average 
age as being 17.7 years. Torsion is found 
as frequently in the right as in the left 
testicle. Cryptorchidism is found in 0..1 per 
cent to i.o per cent of the general male 
population. Since torsion is found as 
often in these patients as it is in patients 
who have fully descended testes, it is 
apparent that undescended testicles pre- 
dispose to this condition. 


Etiology. Torsion of the spermatic cord 
does not occur in the normal testicle. 
The causes of torsion may be divided 
into predisposing and exciting. Predis- 
posing causes are as follows: (i) Abnor- 
mally large tunica vaginalis with a high 
investment of the spermatic cord; (2) 
abnormally long or absent gubernaculum 
testis; (3) separation of the testicle from 
the epididymis; (4) inversion of the 
testicle with the globus major and the 
globus minor in reverse positions; (5) ab- 
normal attachment of the mesorehium to 
the lower pole of the testicle which main- 
tains the organ in an almost horizontal 
position and (6) cryptorchidism. The 
exciting cause is a spasm of the cremaster 
musele which is generally brought on by 
indirect trauma of a mild degree but 
the condition' has been known to occur 
while sleeping as reported by Ljmch and 
Thompson® and Kretschmer.^ 

Numerous instances of small testicles 
have been noted during routine physical 
examinations. This may have been caused 
by (i) the undeveloped testicle which 
is small, soft and insensitive; (2) ^ the 
atrophic testicle which may be classified 
as mumps where the testicle is small, 
soft and tender; trauma, direct or operative 
and torsio 7 i. The testicle of trauma and 
torsion is hard, nodular and insensitive 
as. has been shown by Ormond.® 

Pathology. The actual twist may be 
intravaglnal or extravaginal. The intra- 
vaginal type is less frequent and occurs 
in those patients who have a large tunica 
vaginalis which is invested high on the 
spermatic cord. In this type the twist 
occurs within the sac of the tunica vaginalis 
and so the tunica is not involved in the 
process. The extravaginal torsion occurs 
anywhere between the internal inguinal 
ring and the attachment of the tunica 



Vou LXXIV, No. « 


Jurnovc — ^Torsion of Spcrnistic Cord American joumni of surgery pi 



Fig. I. A, the aponcvirosis of the external oblique is opened to show the torsion and the dilated veins. Note the 
atrophic left testicle; n, the spermatic fascia and the cremaster muscle have beea split open and the torsion 
corrected. The tunica vaginalis has been opened and is left open. Note the long gubernaculum attached to the 
tunica. 


vaginalis to the spermatic cord. The direc- 
tion of the twist is generally toward the 
midline. The right testicle turns clockwise 
and the left turns counterclockwise. 

The pathological condition found at 
operation depends upon the amount of 
embarrassment to the blood supply and 
the length of time expired since the onset. 
The testicle and cord niaj’^ have twisted 
any number of degrees; two or three 
complete turns may have taken place. 
The veins, because of their thinner, 
softer walls and lower intraluminal pressure 
will become obstructed before the arteries. 
This results in venous engorgement below 
the site of the twist which progresses 
to thrombosis and ecchymosis of the 
spermatic cord and testicle. Edema ap- 
pears in the cord, epididymis- and testicle. 
This edema extends up to the site of 
the twist where it is sharply delineated 
from the normal looking spermatic cord 
proximal to the torsion. The veins in the 
proximal portion are empty and flattened. 
The lesion in the testicle goes on to 
interstitial hemorrhage, necrosis and gan- 
grene. The appearance of the testicle 
varies from a gray cyanotic hue to a 
deep, green-black. Its vessels are engorged. 
The cavity of the tunica vaginalis con- 
tains a varying quantity of fluid under 


pressure which may be clear and straw 
colored or dark and bloody. In the event 
the lumen of the arter}^ should become 
obstructed at the onset, the pathological 
changes will be those of an infarct. 

In the recurrent cases, those which 
have successful manual detorsion accom- 
plished or those which undergo spon- 
taneous detorsion the findings will depend 
on how man}'^ attacks the patient has 
had and how much damage was done 
during each attack. Eacli episode of 
torsion causes some destruction of the 
testicle. The destroyed testicular tissue is 
replaced by fibrous tissue. 

Symptoms. The symptoms varj'- ac- 
cording to the location of the testicle, 
which may be in the abdomen, in the 
scrotum, or in an}”^ interval position 
and according to the amount of torsion. 
There is severe testicular pain and tender- 
ness which comes on after indirect trauma. 
Walking is difficult and the patient leans 
forward, mo^’•ing slowly with the legs 
held apart to keep the scrotum and 
testicle from striking against the thighs. 
He sits down very slowly and carefully 
generally preferring to sit on the con- 
tralateral buttock. He lies on the examining 
table with his knees drawn up, particularly 
the one on the affected side. The pain 
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may be refeired to the abdomen and 
simulate an abdominal emergency. This 
is particularly true in cases of undescended 
or incompletely descended testicles. The 
abdominal pain may be associated with 
nausea and vomiting. Individuals suffering 
from torsion of the spermatic cord may, 
but generally do not exhibit nausea, 
vomiting, shock, fever and leukocytosis. 
Beare^® states that repeated attacks of 
testicular pain without urinary infection 
is diagnostic of this condition. Physical 
examination reveals a slightlj’^ swollen, 
very tender testicle situated high in the 
scrotum. Elevation of the testicle aggra- 
vates the pain (Prehn’s sign) instead of 
alleviating it as it does in orchitis and 
epididymitis. The temperature may go 
up to ioo°F. The testicle feels tense and 
the epididymis cannot be distinctly dif- 
ferentiated from the testicle by palpation. 
The determination of the position of the 
epididymis is of doubtful value except 
when it is not in its normal position of 
posterior and medial to the testicle. When 
the epididymis is normal in its relation- 
ships, it must be remembered that the 
testicle may have rotated 360 degrees or 
a multiple of it. Ownby and Atkinson^^ 
quote Dillon’s sign. There is edema of 
the scrotal skin which extends up to the 
site of torsion and ends abruptly at this 
point. The scrotal skin is firmly attached 
and adherent to the' underlying scrotal 
contents. 

Differential Diagnosis. If the condition 
is kept in mind, torsion of the spermatic 
cord will be recognized more frequently. 
It must, however, be differentiated from 
other conditions which it may simulate: 
Acute epididymitis: This condition is slow 
in onset and runs a higher temperature. 
Leukocytosis is present, the epididymis is 
swollen, there is a urethral discharge 
and raising the testicle in the scrotum 
gives some relief. Orchitis: The onset is 
slow, the temperature is higher, the pain 
is less, the swelling is greater and the 
leukocyte count is higher. Prehn’s sign 
is negative. Traumatic hematocele: The 


testicle is low in the scrotum, the con- 
dition is brought on by direct injury and 
there is ecchjmrosis of the scrotal skin. 
Hydrocele: The testicle is low in the 
scrotum, the swelling is greater, there 
is no pain and the condition is chronic. 
Strangulated hernia: There is a history 
of a hernia and vomiting is constant 
and progressive. Since both of these 
conditions require urgent surgery, the 
differential diagnosis between them is of 
academic interest only. The intra-ab- 
dominal testicle must be differentiated 
from such conditions as intestinal obstruc- 
tion, ureteral spasm or ealculi, etc. 

Prognosis. The prognosis for life in 
this condition is good. There have been 
no reported deaths. The prognosis for 
the testicle is poor in all untreated cases. 
As mentioned above, there is a certain 
amount of vascular thrombosis with a 
concurrent loss of testicular tissue which 
occurs with each attack of torsion. The 
fact that detorsion is done manually or 
occurs spontaneously does not remove 
the predisposing cause of the condition 
nor does it relieve the prediliction to 
another attack in the future. Eighty per 
cent of cases of torsion of the testicle 
are “acute twisters” which will become 
gangrenous unless recognized and treated 
immediate^. The remaining 20 per cent 
are the “recurrent twisters” which win 
become atrophied with fibrous tissue le- 
placement if something is not done. 
According to Kreutzman and Strauss® the 
greatest amount of good can be accom- 
plished in the latter group. However, 
because of the fact that in this group the 
pain is not too severe and clears up spon- 
taneously^, they'^ are reluctant to submit 
to operation. 

TREATMENT 

Torsion of the spermatic cord is 
surgical emergency. The treatment is 
predicated upon the principal that the 
obstruction to the blood supply must be 
undone before irreparable damage has 
occurred and that the prediliction for 
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recurrence must be removed. It must be 
kept in mind that torsion does not take 
place in the normal testicle and therefore 
the relief of the twist solves the problem 
for the moment only. Some provision 
must be made to prevent a recurrence 
with a possible loss of the organ. The 
various forms of treatment are: 

Manual Delorsion. This is best done 
in the knee chest position. The maneuver 
can be successfully accomplished in some 
cases, but since it does not prevent 
recurrence, Hoffman and Ewert^® and 
WoIP® believe that this form of treat- 
ment should be considered for its historical 
interest only. 

Open Operation. It is the general con- 
census of opinion that open operation is 
the procedure of choice. The ad^•antages 
are that the cord can be exposed, the 
amount and direction of the twist deter- 
mined, detorsion may be done under 
direct vision, the condition of the testicle 
may be seen and the postoperative ad- 
hesions will help fix the testicle so that 
no recurrence will take place. The great 
majority of authors approached the testicle 
through the scrotum and then performed 
either an orchidectomy or an orchidopexy 
depending upon the findings at opera- 
tion. 

Orcbideclomy. This procedure is done 
only after all attempts to revive the 
testicle have failed. This is especially 
important if the opposite testicle is un- 
descended or atrophied. Untwisting the 
cord and relieving the pressure on the 
cord and testicle which has been pro- 
duced by the edema are the most essential 
steps. Wrapping the testicle in warm, 
moist laparotomy pads is of some value. 
Any injury to blood vessels can be expected 
to produce reflex vasospasm. It has been 
demonstrated both clinically and experi- 
mentally by Herriin, Glasser and Lange-^ 
that the injection of procaine hydro- 
chloride into the mesenter^'^ of the small 
intestine relieves this spasm bj' inhibiting 
the autonomic impulses. If the viability 
of the organ is questionable, it might 


be wise to follow the suggestion of Dr. 
Herbert C. Chase who advocates the 
inhalation of pure ox^'^gen while observing 
the organ in question for a change in 
color. Finall}^ the use of fluorescein to 
determine the circulatory adequacy of 
the testicle should be emploj^ed. If it is 
necessar}^ to remove the testicle, the 
use of a prosthesis to improve the cosmetic 
effect should be considered. 

Orebidopexy. If the blood suppi}'- to 
the testicle is adequate, an orchidopex}'^ 
of some type should be done to prevent 
recurrence. WoIE" advises fixing the testicle 
to the scrotum with two or three widely 
spaced sutures. Kreutzman and Strauss® 
suture the globus minor to the lower 
pole of the testicle and the globus major 
to the spermatic cord. The cord is then 
approximated to the fascia near the 
external inguinal ring. They do not believe 
that the testicle should be fixed to the 
scrotum because it loses its normal mo- 
bility. The author is in agreement with 
Ormond® and Ewert and Hoffman^® that 
the contralateral testicle should be ex- 
plored and an orchidopexy done to prevent 
possible torsion of the other side. 

CASE REPORT 

H. V. A twenty year old Puerto Rican male, 
was in the act of placing one table upside 
down upon another table while at work on 
April 10, 1946, when he was seized with a sharp, 
severe pain in the right scrotum. Dr. S. S. 
Geller, who saw him first, made the diagnosis of 
torsion of the right spermatic cord and referred 
him for surger3^ The patient was seen by me 
two hours after his accident complaining of 
severe pain in the right testicle. He walked 
slowly and with his legs held apart. He sat 
down gently and rested his weight on his left 
buttock. Upon being examined in the supine 
position, he kept both knees drawn up. The 
right testicle was about one and one-half times 
its normal size, tense, extremely tender to 
touch and located high in the scrotum. The 
spermatic cord was thickened and tender. The 
scrotal skin was moderately “orange peeled” 
suggesting earlj'- edema. The testicle was in an 
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almost horizontal position, mobile and the pain 
was aggravated by raising it. The epididymis 
could not be palpated. There was no cough 
impulse and no history of a hernia. The left 
scrotal sac was small and atrophic. The left 
testicle was small, measuring 1.2 by 0.8 cm., 
very hard, nodular and insensitive to pressure. 
There was no nausea or vomiting. The ab- 
domen was soft with no areas of tenderness and 
no palpable organs or masses. 

The patient was hospitalized and the 
urinalysis was negative except for occasional 
spermatazoa seen in the sediment. The blood 
count was essentially normal with a white cell 
count of 9,400 of which 60 per cent were poly- 
morphonucleated cells. The temperature was 
98.6° f . At operation under spinal anesthesia 
an incision was made over the right Inguinal 
canal parallel to the right inguinal ligament. 
The aponeurosis of the external oblique muscle 
was split, unrodfing the inguinal canal. The 
spermatic cord was seen to be twisted on its 
long axis 180 degrees clockwise. The veins distal 
to the twist were markedly engorged and the 
spermatic cord was cj^anotic. The testicle was 
displaced from the scrotum and found to be en- 
gorged, cyanotic, tense and swollen. An at- 
tempt was made to untwist the cord but 
this could not be accomplished. The three 
layers of the spermatic fascia were split 
from the internal inguinal ring to the testicle. 
The tunica vaginalis was opened wide and 
about 4 ounces of clear, lemon-yellow col- 
ored fluid escaped (this was sterile on culture). 
As soon as the cremasteric fascia had been 
incised the cord untwisted easily and the 
color returned to the testicle and cord. Two 
sutures were used to anchor the testicle in the 
scrotum so that it could not twist again. The 
gubcrnaculum testis was seen to be unusually 
long. All bleeding points were tied with two 
pound cotton ligatures. The fascia of the 
external oblique was closed with interrupted 
three pound cotton sutures and the skin ap- 
proximated with interrupted four pound cotton 
sutures. (The cotton sutures are classified ac- 
cording to their tensile strength.) A scrotal 
suspensorx’ was placed on the patient and he 
was reiurnetl to his bed in good condition. The 
following day the testicle and cord were non- 
tender and the patient walked on the fifth day. 
Upon discharge from the hospital the testicle 
was sligiitly softer and smaller than normal. 


To this date, two months later, the testicle has 
shown no evidence of atrophy. 

COMMENT 

The gubernaculum testis was about 
three quarters of an inch long and is 
believed to be the predisposing factor 
in this case. In view of the accepted 
theorj’^ that the exciting cause of the 
actual torsion is a spasm of the cremaster 
muscle, it seemed logical to split this 
muscle from the internal ring to the 
testicle. This should serve a threefold 
purpose: (i) It should relieve all pressure 
on the dangerously edematous and en- 
gorged spermatic cord and its vascular 
channels by opening the envelope which 
contains them; (2) it makes untwisting 
of the cord more simple and (3) it should 
prevent recurrence because of the post- 
operative adhesions which will form. It 
is easier to do this by unroofing the 
inguinal canal than by a scrotal approach. 
The tunica vaginalis should be opened 
and left open in order to relieve the 
pressure on the testicle and thus aid in 
maintaining its viability. The procedure 
of everting the tunica vaginalis adds 
additional trauma to an already precarious 
condition. 

This patient spoke no English and so 
it was difficult to obtain an accurate 
history but even with the aid of an inter- 
preter, no histor}”^ of injury or attack 
of pain in the left testicle could be elicited. 
He denied having had mumps. In fact 
the patient was not aware that the left 
testicle was abnormal. Inasmuch as this 
testicle was small, hard, fibrous and 
nodular and the patient denied having 
had mumps or having suffered any trauma 
to it, it is not at all improbable that 
he had had an attack of torsion of the 
left spermatic cord in the past with a 
resultant atrophy of the testicle. Since 
the diagnosis of torsion of the left sper- 
matic cord would have to be based upon 
circumstantial evidence, this case is not 
being reported as bilateral torsion of 
the spermatic cord. 
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SmBtARY AND CONCLUSIONS 

1. Torsion of the spermatic cord is 
more frequent than is generally supposed. 

2. The causes and types of torsion are 
enumerated. 

3. All cases of torsion merit an orchido- 
pexy to avert a future testicular tragedy. 

4. Attention is draNvn to the possible 
occurrence of torsion in the contralateral 
testicle. 

5. A procedure has been suggested to 
determine the adequacy of the blood 
supply to the testicle. 

6. Another operative approach has been 
suggested. 

7. A case of torsion of the spermatic 
cord is reported. 
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INCARCERATION OF THE STOMACH IN AN UMBILICAL 

HERNIA 


Thomas G. Orr, m.d. 

KANSAS CITY, KANSAS 


T he following case report illustrates 
the extreme emaciation that may re- 
sult from a mechanical obstruction of 
the stomach when incarcerated in a large 
umbilical hernia. 


quantities of undigested food. The vomiting 
attacks were not accompanied bj' pain. For 
tNYO years the vomiting continued at irregular 
intervals. Constipation was persistent for one 
year during which time she had but three 



Fig. 1. A, photograph of patient when she weighed 285 pounds; B, appearance of patient when she weighed 95 
pounds; c, photograph taken four years after operation; weight 243 pounds. 


CASE REPORT 

A female patient, aged forty-nine, was ad- 
mitted to the University of Kansas Hospitals, 
November 9, 1941, complaining of a rupture. 
She stated that the rupture first appeared 
twenty-two years ago soon after an accident in 
which a cow stepped on her abdomen. The 
hernia did not increase in size very rapidly 
until after the birth of her two children five and 
eight years following the accident. Two jmars 
before admission to the hospital the hernia had 
grown very large and she began to have attacks 
of vomiting. At times she would vomit large 


spontaneous bowel movements. She had taken 
many different kinds of laxatives without much 
benefit and finalty enemas were necessar}’’ to 
emptii the colon. Her weight two years before 
entering the hospital was 285 pounds. 
was a gradual loss of weight for two 3’^ears and 
when she entered the hospital, her weight was 
95 pounds. (Fig. i.) 

The most striking features of the examina- 
tion were the extreme emaciation and a large 
pendulous pedunculated ventral hernia which 
hung below the pubes. It measured approxi- 
matelj’- 25 by 30 b3'' 35 cm. 

X-ray studies with barium in the stomach 
96 




ACUTE TRAUMATIC ANEURYSM OF THE PALM 


John J. Cawley, m.d. 

Visiting Orthopedist, Mcrc5' and Bakersfield Hospitals 
BAKERSFIELD, CALIFORNIA 


T he purpose of this paper is to add a 
case of true acute traumatic aneurysm 
of the palm to the literature. This 
lesion is relatively rare; only one case was 
seen in a large overseas General Hospital 
in forty-four months. Zuckerman and 



Fig. I . Anterior view showing removal of aneurysm. 


Proctor^ recently published an excellent 
review of the literature on this subject and 
added one case to the literature. 

CASE REPORT 

H. W., a twenty-one year old white soldier 
struck the handle of a screw driver with the 
left palm while attempting to open a case. 
Following the injury, the palm became tender 
and one week later he noticed a lump at the 
site of the injury. He was seen at sick call and 
the diagnosis of contusion was made. A splint 
was applied and the patient was placed on 
quarters status. One week later, the splint was 
removed and the patient was returned to duty. 


The patient was again seen nine weeks later 
at whicii time an aspirating needle was inserted 
into the lump and bright red blood was ob- 
tained. Tlie patient was then sent to the 
hospital. 

Examination on April 9, 1945, showed a well 
nourished white male whose only obvious 
abnormality was a pulsating tumor occupying 
the medial aspect of the left palm about one- 
half the distance between the wrist and the 
proximal flexion crease of the palm. There was 
no evidence of a skin lesion in this area. The 
tumor measured 2.5 cm. in diameter. There 
was no bruit or thrill. The mass could be com- 
pressed and partially emptied with some diffi- 
culty. Occlusion of the radial pulse did not 
change the pulsation. Occlusion of the ulnar 
artery stopped the pulsations. Blood pressure 
of the left arm was 120/78 and of the right arni 
110/80. A diagnosis of traumatic aneurj^sm of 
the ulnar branch of the superficial palmar arch 
was made and this diagnosis w’as confirmed by 
an arteriogram. 

Under sodium pentothal anesthesia, a short 
incision was made just lateral to the hjT)e- 
thenar eminence of the left palm. ,When the 
palmar fascia was incised, a mass about i cm. 
in diameter was identified (Fig. i) attached at 
the proximal and distal ends bj’’ a normal ap- 
pearing ulnar artery. The tourniquet vas 
released long enough to identify the mass 
definitely as the pulsating tumor. The artery 
was then ligated proximally and distally to the 
tumor and it was removed. 

The wound healed per primam. The patient 
was discharged from the hospital to duty on the 
ninth postoperative day and w’as subsequent^ 
seen one and two months following his dis- 
charge, at which times his hand was asymp- 
tomatic and he w'as performing his regular 
duties. 

The pathologist’s report was as follows. 
“Gross: specimen consists of an arterial sep 
ment, the central portion of which is greatlj 
dilated and measures 1.2 cm. in diameter. 
Microscopic section reveals a roughened mtima 





UTERUS DIDELPHYS WITH ECTOPIC TUBAL GESTATION 


Col. Miles T. Hoerner, Capt. Lawrence H. Wilkinson 

AND 

Capt. Irwin H. Kaiser 


MEDICAL CORPS, ARMY 

W HILE instances of uterus didelphys, 
particularly when associated with 
ectopic tubal gestation, are not 
eommon, the general anatomical findings of 
the condition are familiar. However, no 
reference has been found in the literature 
relative to a peritoneal septum in the pelvis 
such as has been observed in the patient 
being reported. It is possible that the pelvic 
septum represents a further and adventi- 
tious anomaly. On the other hand, very 
few patients having uterus didelph3'’s have 
been examined in the absence of gross 
anatomical distortion due to pregnancy, 
consequently the presence of such a septum 
may have been overlooked. A brief resume 
of the clinical and anatomical findings in 
this patient follow: 

CASE REPORT 

A twenty-five year old, white female, former 
army nurse, married five months, had always 
had normal menstrual periods. Her last men- 
strual period was February 20, 1946. On 
March 30, 1946, she began having slight painless 
vaginal bleeding. On April and, she devleoped 
stabbing pains in the right lower quadrant and 
vas treated by a local doctor. The following 
day three large, dark clots of blood which con- 
tained no fetal or placental tissue were passed 
from the vagina. On April 5th, similar vaginal 
bleeding recurred and she was admitted to the 
local hospital where ergotrate was adminis- 
tered intramuscularly. The ergotrate was dis- 
continued on April 7th, when she developed 
severe cramping pains in the right lower 
quadrant. On April 9th, tlic patient was dis- 
ch.argcd^ from the hospital. She had no abdom- 
inal pain^ but still noted a slight amount of 
d.ark v.aglnal bleeding occasionally. This type 
of vaginal bleeding continued intermittently 
until the night of .April 17th, when moderate, 
constant pain developed in the right lower 
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quadrant and the patient was brought to this 
hospital. 

On examination at this hospital her temper- 
ature was ioi°F., blood pressure 94/56 and 
pulse 1 12. She appeared sallow but was alert 
and did not manifest anj^ other symptoms of 
shock. Pelvic examination revealed a double 
uterus and complete septate vagina with the 
ceiA'ices partially fused in the midline for a 
distance of 2 centimeters at their lower most 
ends. There was a tender mass indistinguish- 
able from the right uterus about the size of a 
two months’ pregnancy. The left uterus vas 
normal in size and consistency and was not 
tender. No adnexal masses were palpated. 
Blood studies revealed the hemoglobin to be 
80 per cent. The red blood cell count was 

3.700.000 and the white blood cell count 8,500. 
The differential blood count showed 78 per 
cent polymorphonuclear leukocj'tes and 22 per 
cent lymphocj'tes. The urinalysis was negative. 
The admitting officer considered the patient to 
have an incomplete abortion possibb' "’jt 1 
infection present. The patient was treated vit ' 

30.000 units of penicillin intramuscularly cver\ 
three hours. 

During the early morning of April iSth, the 
pain in the right lower quadrant became more 
severe and was accompanied by marked unnao 
urgenc3^ Pelvic examination revealed a mass m 
the right lower quadrant which extended up* 
ward to within 2 cm. of the right anterior 
superior iliac spine and medialb' just to t ic 
right of the midline. The mass was e.xquisite } 
tender and there was marked rebound tender 
ness over the entire lower abdomen. A diagnosis 
of ruptured, ectopic, right, tubal gestation " a® 
made and an emergency laparotomy "as 
performed. 

The abdomen was opened through a lo" 
midline incision. On opening the peritonea 
cavit\' a large quantity of dark blood was en- 
countered. This was aspirated and the intestine 
packed off. There was a large mass in the nglit 
adnexa composed of the right Fallopian tube, 
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right ovarj’’ and massive blood clots. The blood 
clots were extracted. An e.\'amination of the 
right adnexa ^e^'eaIed that the ectopic preg- 
nancy had implanted itself in the right Fal- 
lopian tube and had recently'' ruptured the tube. 
The right ovarian vessels were doublj’- clamped 
and ligated. The right mesosalpinx was 
clamped and ligated. The intramural portion 
of the right Fallopian tube was excised from 
the cornu of the right uterus. The defect in the 
cornu of the uterus was repaired by inter- 
rupted chromic catgut sutures. The right 
round ligament was grasped a short distance 
from its attachment to the cornu of the right 
uterus, brought behind the uterus and sutured 
there with interrupted chromic catgut sutures. 
This structure was utilized for giving support 
to the right uterus and for covering all raw sur- 
faces at the cornu of the right uterus. AH 
bleeding was under control at the completion 
of tliis stage of the operation. The blood clots 
which were accessible were removed and all 
blood aspirated from the abdominal cavity. 

Exploration of the pelvis re\’-ealed that two 
uteri were present. The uterus in the left side 
of the pelvis was about normal in size, while 
the one in the right side of the pelvis was 
slightly larger. Separating the two organs was a 
septum, composed of two layers of peritoneum 
enclosing a sheet of areolar tissue, which 
divided the pehds sagittally into two halves. 
This septum of tissue was continuous with the 
mesentery of the sigmoid colon and extended 
from this structure and the rectum anteriorlj’- 
to the bladder and the region of the space of 
Retzius. However, the ventral margin of the 
pelvic septum had no attachments in the 
sagittal plane with the perietal peritoneum of 
the anterior abdominal wall except in the 
region immediate!)’' ventral to the bladder. One 
round ligament, one Fallopian tube and one 
ovary were present on the left side of the left 
uterus and the right side of the right uterus, 
respectively. After completing the exploration 
the abdominal wound was closed in layers. The 
patient had an uneventful convalescence. 

COMMENTS 

A possible embryological explanation of 
the pelvic septum discovered in this pa- 
tient is offered. After the cloaca has 
divided into the urogenital sinus and 


rectum, the Miillerian ducts join the 
former. They come to lie side by side and 
then fuse, effectively intervening between 
the two derivatives of the cloaca. In 
uterus didelphys, the two Miillerian ducts 
are in apposition only at .their most caudal 
end and never intervene between the 
intraperitoneal bladder and rectum. 

As growth progresses, the bladder mi- 
grates ventrally and the rectum dorsall}’ 
relative to the uterus, and the peritoneum 
is applied to them, forming the vescio- 
uterine and recto-uterine pouches. If the 
peritoneum does not fill the pelvis prior to 
the fusion of the Mullerian ducts, it must 
be drawn down to the region of the cervix, 
near the anterior and posterior fornices. In 
uterus didelphys, a tropic effect such as this 
may be missing in the midline only. A 
sling of peritoneum may be left between 
the bladder and rectum, elongating in the 
sagittal plane as they the separate. At the 
same time, the peritoneum may appl}" itself 
to the region of the cervices except where 
they are joined. According to this hypothe- 
sis 'two soft tissue pelvic fossae would be 
formed, divided b}’’ a septum which con- 
tains nothing but areolar tissue. This in 
effect is what was found in the pelvis of the 
patient discussed. 

The anatomy of the pelvis and vagina 
in this patient offer several interesting 
clinical problems. When uterus didelphys 
is present, colpotomy should be done in a 
lateral direction. Furthermore, if this 
procedure is performed for diagnostic 
purposes, it should be carried out bilater- 
ally. It is possible that in order for the 
patient to be delivered through the vagina 
a plastic procedure may have to be per- 
formed upon the double vagina. If this 
is necessary but is not done, the patient 
could be delivered b)’- means of cesarean 
section. 

It is possible that a subtotal hj^sterectomy 
should have been performed upon the right 
uterus. Subtotal abdominal hysterectomy 
is suggested because of the partial fusion 
of the two cervices at their lower most ends. 
In addition to the technical difficulties 
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ofTered by the anomaly, the removal of tiie 
right cervix may result in suflicicnt scarring 
and distortion of the remaining cervix to 
interfere with subsequent normal deliver}’. 
However, there was no evidence that both 
uteri had not menstruated at the same 
time. Furthermore, it was believed that the 
patient’s condition, while satisfactory, did 
not justify a more extensive procedure than 
that which was done. 

There was no evidence that the patient 
could not become pregnant in the left 
uterus. The left tube and ovary, as well 
as the uterus, appeared normal in all 
respects. If the sagittal pelvic septum 
dividing the pelvis into two halves inter- 
feres with the proper enlargement of the 
uterus or interferes with the pregnant 
uterus lifting itself out of the pelvis, this 
septum will have to be removed by an 
abdominal operation at some future date. 
If the two uteri menstruate alternately 
and in addition to the resulting incon- 
venience are responsible for the patient 
developing a secondary anemia, a hyster- 
ectomy on the right side can be performed. 
This procedure could be combined with a 


plastic operation upon the peritoneal sep- 
tum in the pelvis already described. 

As stated previously, the operation per- 
formed for ectopic tubal gestation was 
considered a life saving procedure. It was 
felt that any plastic procedure should be 
deferred until some future date when the 
patient is in e.xcellent condition and cir- 
cumstances have been clarified as to what 
plastic operation should be performed so as 
to place the patient in a more normal and 
healthy state. 

SU.MM.tRY 

1. Uterus didelphys, particular!}’ when 
associated with ectopic gestation, is an 
uncommon condition. A patient in which 
this situation existed has been reported. 

2. In addition to uterus didelphys, a 
pelvic septum, which divided the pelvis 
sagittally into two halves was found in the 
patient reported. A possible explanation of 
the embryological development of this 
structure has been offered. 

3. Some of the anatomical and clinical 
problems associated with uterus didelphys 
have been discussed. 
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NEW PRINCIPLE IN MECHANICAL ABDOMINAL 

RETRACTION* 


David J. Wexler, m.d. 

Attending Surgeon, Southside Hospital, Bay Shore, N. Y. 
LONG ISLAND, NEW YORK 


I T is almost trite to say that good ex- 
posure is the sine qua non of efficient 
abdominal surgery. In war surgery 
when the routine incision for abdominal 
exploration often extended from ensiform 
to pubis, exposure was seldom a problem 


as other considerations necessitate a much 
smaller incision. The problem of exposure 
then narrows down essentially to the prob- 
lem of good retraction. Expecially is this 
problem of adequate retraction of impor- 
tance in the smaller hospitals which in the 



Fig. I. The retractor and its component parts, a. Octagonal frame; b, universal joint and clamp; 
c and d, blades fixed respectively to the frame and universal joint; e, expanding blade;/, standard 
bladder retractor blade. 


which, incidentally, was probably an im- aggregate serve a large proportion of our 
portant factor in the excellent results population. 

obtained in our overseas hospitals. In In the larger medical centers enough 
civilian practice, however, cosmetic as well residents or internes are usually available 

* Manufactured bj' Edward Week & Co. 
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so that in ft major operation retractors may important in long drawn out deep abdom- 
be held by hand. However, certain factors inal procedures. From the point of view 
mitigate against the cHiciency or e\’en tlic of the downtrodden retractor pullers, no 
desirability' of hand retraction. The first less than that of the operator, a device 
assistant must not be distracted by the which would render hours of physical 
necessity of occasionally holding a retractor effort, unnecessary' while maintaining the 



Fig. 2. Showing the angulation and mobility .avail.abic Fic. 3. lilu.strnting ca.<:c of width adjustment 

by use of the univcrs.al joint. of incision. 



Fig. 4. Retractor without accessorj’ blades at start of Fig. 5. Retractor in cholecystectomy showing 
cholecystectomy. cleanly walled-oIT field of operation. Note 

clearly defined anatomical landmarks: o. 
gallbladder; b, ligature on cystic duct, 
c, common duct. 

or replacing retractors held by' a tiring adequacy' of the exposure would be a price- 

second assistant. In work of major scope less- gift. Hence, even in our largest medical 

t ree assistants are often used; here the centers with their plethora of assistants 

work IS just as apt as not to be impeded mechanical retraction which could acconi- 

y t e crowding around the table. The plish what hand retraction does would be 

very human element of fatigue on the part a definite boon. 

o t e retractor holders is prone to become In the smaller community' hospitals no 
^ precisely' the places where profusion of assistants is ordinarily' avail* 

s ea y an adequate retraction is most able. Here the problem of adequate retrac- 
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tion has customarily been solved bj'^ the 
use of the available self-retaining re- 
tractors. The deficiencies of these retractors 
are too well known to require extended 
comment. 

Having worked in a smaller suburban 



Fig. 6. VarKible width blade showing normal and 
expanded positions. 


hospital for a number of years under these 
handicaps, it occurred to the writer that 
t^vo essential elements were missing in an}'' 
of the then available self-retaining retrac- 
tors. The first was that in any of the 
existing instruments the retraction could 
not always be made to work precisely 
where the operator intended it to. This 
was due to the fact that although the 
handle could usually be slid along the 
frame, the blade being fixed to the handle 
at a constant angle, always exerted its 
restraining effect in a plane roughty per- 
pendicular to the handle (and hence, to the 
anterior abdominal walk) Retraction is 
frequently needed, however, at a point 
so deeply placed, and so far laterally 
beneath the incision that no standard blade 
can reach it; to do so, the retractor would 
need an awkward, long blade fixed at an 
acute angle to the handle. 

This feature was solved by the use of a 


universal joint which can be attached 
anj^vhere along the circumference of an 
octagonal frame. Any slotted standard 
retractor can be attached to this joint and 
by tilting the handle upward the point of 
the blade can be made to reach deep under- 
neath and laterally to the incision. The 
universal joint can be firmly locked at any 
point on the frame and the retractor hav- 
ing been placed at any desired angle 
securely locked at the joint (Figs, i and 2.) 
Figure 16 shows the two universal joints 
in place on the octagonal frame a. The 
ratchet arrangement on the octagonal 
frame enables the wound to be opened and 
secured at any desired width. (Figs. 3 and 
4.) Also shown in Figure i are a slotted 
malleable retractor c which has been found 
very useful, a slightly modified Deaver 
(with slotted handle) d and a standard 
bladder retractor /. Any of these may be 
attached either directly to the frame (as 
in c) or to the universal joint (as in d). 
The standard Morgan, Bland or Balfour 
blades may be used on the instrument 
without modification. 

Figures 4 and 5 show the retractor being 
used in a cholecystectomy; in Figures 7 
and 8 its use in a pelvic laparotomy is 
illustrated. 

The second element in which standard 
mechanical retractors were found to be 
deficient was that no blade was wide 
enough to wall off adequately the con- 
stantl}’- shifting intestines and keep them 
away from the field of operation. Six 
inches was found by experiment to be the 
optimal width for retraction of this type 
but a six-inch blade would be totally 
unvieldy. This difficulty was overcome by 
construction of a new type of blade of 
standard width which could by a simple 
movement be expanded to any desired 
width up to 6 inches. (Figs. le and 6.) The 
angle of the blade to the handle was de- 
signed specifically to make the blade lie 
parallel to the superior border of the sacral 
promontory, so that in a pelvic lapar- 
otomy vfith the handle lying flat on the 
abdomen, the expanding blade covering a 
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Fig. 7. Retractor in pelvic laparotomy showing Fig. 8. Retractor in hysterectomy showing 
excellent exposure and use of expanding blade. ease of exposure, a, uterine vessels; h, round 

ligaments; c, ovarian vessels. 


lap pad very efl'ectivciy seals od' the intes- 
tines. This is cicarl}' shown in Figures 7 
and 8. This blade was found to be most 
useful in other procedures of abdominal 
surgery besides pelvic laparotomies; held 
b}'- hand it furnishes adequate retraction 
when working in the lateral gutters where 
mechanical retraction with any instrument 
has been found to be inadequate. It is 
also very useful in gallbladder surgery 
5) well as lower abdominal pro- 
cedures such as abdominoperineal resec- 
tion. 

The two outstanding deficiencies of 
available self-retaining retractors — the in- 
ability to place the retractor blade at the 
d^ired angle or depth and the lack of 
width of the retractor blade itself — have 
been completely corrected by the use of 
the two new principles herein described, 
the use of the universal joint and the 
expanding retractor. 


SUMMARY 

A self-retaining abdominal retractor em- 
bodying two entirely new mechanical prin- 
ciples is described. The retractor possesses 
the following advantages: 

1. By means of a universal joint the 
blades can be held securel}' at any position, 
angle or depth desired. 

2. An e.xpanding blade provides elTicient 
visceral retraction to a width of 6 inches. 

3. A malleable retractor and a Deaver 
blade slightly modified may be used as an 
integral part of the instrument. 

4. The standard slotted blades of exist- 
ing self-retaining retractors maj" be used 
interchangeably with the instrument. 

Many thanks are due Dr. Sol Shlimbaiini 
for his suggestions as well as Drs. Charles C. 
Murphy, Earl B. McCoy and Fred Bromberg 
for their cooperation during the development 
of this instrument. Thanks are due also to 
Dr. Anthony Kohn, the author’s associate, for 
help in the preparation of this article. 





BIOPSY DRILL PUNCH* 


Hayes Martin, m.d. 

Attending Surgeon, Memorial Hospital 
NEW YORK, NEW YORK 


A 


LTHOUGH in modern practice the 
removal of tissue from suspected 
cancerous lesions for biopsy is no 
longer regarded as hazardous, nevertheless 
the removal of a specimen from a firm or 
dense tumor, especially when it is covered 


it has penetrated to a depth of 5 to 6 mm., 
thus freeing the specimen from all sur- 
rounding attachments except at the base. 
Laying aside the punch, the specimen is 
removed b}'^ grasping it with forceps and 
severing the base with a pointed scalpel or 



Fig. I. Biopsy drill punch. Instrument has a single handle to which one of nine variable 
sized circular sharp punches maj' be attached (i to 12 mm.). It cuts cleanly and 
cores out a tissue specimen of the desired size. 


by intact mucous membrane, may trauma- 
tize the growth and be painful for the 
patient when performed with conventional 
instruments, the most widely used at the 
present time being some form of biting 
forceps. 

The instrumentf which is shown in the 
accompanjdng diagram (Fig. i ) consists of 
a series of variously sized, sharp, circular, 
detachable punches resembling the ordi- 
nary leather punch. The desired size of 
punch is attached to the handle and after 
the selected area for biopsy has been infil- 
trated with an anesthetic solution, the 
instrument is applied to the tissue and 
rotated back and forth several times until 


biting forceps. The device is of particular 
value in performing biopsies of non-ulcer- 
ated, non-friable tumors in the oral cavity 
and pharyngeal wall (Fig. 2) in addition to 
tumors in other accessible areas of the 
body. 

The instrument' has a single handle to 
which one of nine tips maj^ be attached. 
The available tip sizes are i 3, 43-^, 5, 7, 
8, 9, II and 12 mm. in diameter. 

SKIN GRAFT DRILL PUNCH 

This instrument has been designed to 
facilitate removal of skin lesions, thereby 
securing a circular wound with smooth 
even borders which may be closed from 


* From the Head and Neck Service, .Mcmori.al Hospital, New York. 

t This instrument is manufactured by and may be purchased from the United Surgical Supplies Co., New York, N. 
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siclc-lo-siclc with interrupted stitches. In 
addition to enabling the operator to core 
out a skin lesion, the same instrument may 
be employed if desired to obtain a full 
thickness skin graft from another part of 
the body to cover the resultant defect. 

The device consists of a special handle 
with a countertension ring which holds 
the tissue firmly in place while coring and 
with five sizes of circular coring tips which 
measure 7, to, 12, 15, and 17 mm. in diam- 
eter. (Fig. 3.) 



Fig. 2. Pliotogrixph of .'i suspected cancer of the 
tongue, illustrating use of the drill punch in 
obtaining a tissue specimen for biopsy. The 
instrument has been placed in the desired area 
(local anesthesia) and is rotated back and forth 
several times for a depth of 5 to 6 mm. The 
specimen is removed by severing the attached 
base with a pointed scalpel or biting forceps. 



Fig. 3. Sian graft drill punch. An instrument which enables the operator to perform a 
clean circular excision of a skin lesion. If the defect is to be covered with a full tliick- 
Sraft, the same instrument may be used to core out a graft from another part 
of the body. The device consists of a special handle with a countertension ring (holds 
tissue firmly in place wliile coring) and fh'e sizes of coring tips, measuring 7, 10, 12, 15 
and 1 7 mm, in diameter. 
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FOUR PIONEER ARCHITECTS IN BONE 

KNIGHT, TAYLOR, SAYRE AND DAVIS 
Edward Podolsky, m.d. 

BROOKLYN, NEW YORK 

F or the most part the tiail in modern cal training and instruction, both religious 
bone surger}’- was blazed b}'^ four men: and secular, were part of the daily life of the 
James Knight, Charles Fayette Tay- patient. Bodily activit}^ was enforced. No 
lor, Lewis A. Sayre and Henrj' G. Davis. child able to hold up its head is ever kept 
Dr. James Knight became interested in in bed during the da}^ and all able to walk 
bone surgery when he had succeeded in by pushing a chair before them have thus 
inventing a truss for the treatment of to exercise for a certain time, and those un- 
hernia. This he stated, “served as an able to walk from pain and tenderness are 
incentive to the construction of appliances supplied with rolling chairs. Even the most 
for the rest oration of impaired powers of vigorous and robust constitution would in- 
locomotion in children, laboring under de- evitably be weakened and brought to a 
formities, both congenital and the sequelae state of etiolation by long continued repose, 
of infantile paralysis. Other deformities and in a weak constitution the malady 
resulting from constitutional impairment would be proportionately increased.” 
led to a careful study of pathological con- Dr. Knight was essentially a conserva- 
ditions, such as caries of the spine terminat- tive bone surgeon. He believed most 
ing in spinal or psoas abscess. These latter heartily that “by properly enforced hygi- 
ailments were carefully considered and a ene, by regular and nutritious dietary, b}'- 
careful regime with proper sanitary regu- mechanical appliances to secure rest for an 
lations and conditions weie found the invaded joint but avoiding every grave 
primary requisition of proper treatment, surgical interference and bj' emplojdng 
Such conditions, we concluded, were only every means that contribute to the strength, 
attainable in the highest degree in a hospi- vitality and comfort of the patient.” 
tal of proper construction. With this im- The chief claim of Dr. Knight to fame is 
pression we introduced the initiatory efforts that he founded the first great bone hospi- 
in our own dwelling.” This was in 1863 and tal in the world. The Hospital of New York 
from that time on the world began to City for the Relief of the Ruptured and 
realize the importance of proper hospital Crippled. This institution has exerted a 
care in the treatment of bone and muscle great deal of influence in the development 
diseases, of bone surgery in this country and thrpugh- 

Dr. Knight’s hospital was constructed out the world, 
in 1870 and he lived in it with his family Dr. Henry G. Davis was a contemporarv 
and assistants, giving all his time to the of Dr. Knight and he had similar ideas. He 
treatment of bone disorders. The great invented a spinal brace for the treatment 
majority of cases in those days was tuber- of serious diseases of the spine; he also 
culosis of the bones and these patients invented a hip splint which did awa}* with 
were required to remain in the hospital for unnecessary surgery in the treatment of 
months and even years at a time.- “Phj^si- affection of the hip joint. Dr. Davis’s work 
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was little appreciated in his time and his 
life was one of disappointment at the lack 
of understanding of the need for his new 
ideas in bone surgery. 

The third and greatest of the modern 
trail blazers in bone surgery was Dr. F. 
Fayette Taylor who did some notable 
pioneering in the treatment of tuberculosis 
of the bone. His interest in this disease was 
stimulated by his own experience in the 
treatment of Pott’s disease by exercises 
designed to check the purposes of deformity 
of developing muscular resistance. 

During the early years of his practice 
there came under his observation a case 
of tuberculosis of the spine which was to 
play a most important role in his life. The 
victim was a little girl. The mother was 
very Insistent; she wanted to know just 
what the trouble was with her child. Dr. 
Taylor explained the ailment in a few brief 
sentences and tried to get away. But the 
mother was still anxious; she detained the 
doctor and asked for more information on 
the nature of the disease. Reluctantly Dr. 
Taylor explained that her little girl had 
incipient tuberculosis of the spine, which 
was at best a rather hopeless ailment. 

“How can this be?” the mother per- 
sisted, “To all appearances my child is as 
well as any child. She is not, and she has 
not been sick as far as I know.” 

Dr. Taylor replied saying that in spite of 
her outward appearance she was suffering 
from a very serious bone disease. The 
mother listened and after a few minutes 
said somewhat hopefully: “Well, of course, 
it can be cured. It has been discovered so 
early.” 

Dr. Taylor believed in the policy of tell- 
ing the truth, no matter how serious the 
' disease. He replied that so far as he knew 
there was no cure for it. 

The mother sat thoughtfully for a few 
minutes and then asked: “What am I to 
do?” 

Again Dr. Taylor was faced with the un- 
pleasant duty of telling her that as time 
went on the disease would become worse. 


“How long will this be going on?” asked 
the distracted mother. 

“For many years.” 

“And what wdll be the result?” 

Dr. Taylor described the usual final 
stages of the disease. 

“ Do you mean to say,” asked the mother, 
“that my little girl here, who has always 
been apparently a healthy child, now ap- 
pears to be so, who is still plump and 
straight, must go down before my eyes, 
must suffer, may be confined to bed with 
paralysis, with discharging abscess through 
the years, becoming dwarfed and emaci- 
ated, distorted and disfigured, and there is 
nothing which can be done to prevent, or 
even mitigate such a terrible calamity?” 

Dr. Taylor had to reply yes to all these 
questions. But the overpowering impr^- 
sion that this pitiful entreaty made on him 
remained for a long time. It made him 
resolve to attempt to find some means of 
even giving the slightest aid to this little 

After weeks of experimenting Dr. Taylor 
devised an appliance -wliich he called the 
spinal assistant. This instrument is one of 
the greatest achievements of the inodern 
bone surgeon. The spinal assistant is a type 
of support consisting of steel bars placed on 
either side of the diseased spine attached 
above and below to serve as a splint. 

Like most great ideas this one came as an 
inspiration. This is how Dr. Tajdor himsel 
describes the incident: “The first real 
light broke in upon me when one evening 
just as I passed into the bright light pouring 
from an ice-cream saloon the thought of the 
principle of action of a special instrument 
that would have fixed.points and afford per- 
fect protection to the diseased vertebrae 
struck me. The sensation was most awful, 
jumped as if I had received a physical 
blow, and ran all the way home. The next 
day I went down town and made the 
instrument.” In this way the first great 
appliance for the treatment of spina 
disease came into existence. Dr. Taylor 
thereafter devoted his life to the mechanica 
treatment of diseases of the bone and 
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attained a reputation as one of the foremost 
orthopedic surgeons of his time. 

The fourth of the great pioneer bone 
surgeons was Dr. Lewis A. Sayre. He was a 
well known surgeon as early as 1853. He 
was one of the founders of Bellevue Medical 
School and its first professor of orthopedic 
surgery. Dr. Sayre had always been en- 
chanted with the possibilities of bone 
surgery. 

Dr, Sayre, like Dr, Taylor, had in early 
life an illuminating experience which was 
to exert a profound influence. While serving 
his apprenticeship he had a patient with an 
absqess about the knee which Dr. Sayre 
proceeded to open. When he reported the 
result to his superior the latter called him a 
“damned blockhead.” He had specifically 
forbidden the opening of so-called cold 
abscesses about the knee. 

“You’ve killed the man,” the professor 
of surgery growled. 


“But,” says Dr. Sayre,” he didn’t die. 
He got well, and I never believed anything 
that any of them told me after that.” He 
had learned to think for himself. 

Dr. Sayre invented an operation for 
reconstructing the diseased hip and restor- 
ing it to usefulness. He also invented the 
plaster jacket for the treatment of certain 
t3'pes of bone deformities, as well as new 
instruments to make operations on the 
bone easier and simpler. When Dr. Sayre 
wrote his great book on bone surgery it was 
introduced by a quotation from the writ- 
ings of Dr. Valentine Mott, one of the 
early great American surgeons. The quota- 
tion ran as follows: “It was my happy lot, 
even at m3' advancing time of life .... 
to witness, also, the dawning as well as the 
meridian splendor of another new and 
illustrious era in the healing art; I refer 
to that beautiful and exact science, limitedly 
denominated orthopedic surgery.” 





THE BROOKLYN ANATOMICAL AND SURGICAL SOCIETY* 


Russell Stoiu 

BROOKLYN, 

O N March 20, 1878, George Ryerson 
Fowler and Lewis Stephen Pilcher 
met with a small group to form 
The Brooklyn Anatomical and Surgical 
Club, whose object should be the pro- 
motion of the practical study of anatomy 
and surgery by the maintenance of rooms 
for the pursuit of such studies, by the 
formation of a museum, by the accumula- 
tion of a library, bj' lectures and demon- 
strations and by stated meetings for the 
discussion of subjects pertaining to that 
special field. 

Lewis S. Pilcher was elected President, 
George R. Fowler secretary and Zachery 
T. Emerj* treasurer. Rooms were secured 
and fitted up for its use. On September 6, 
1879, Club was incorporated in ac- 
cordance with the laws of the State of 
New York, as “The Brooklyn Anatomical 
and Surgical Society” and was privileged 
to have a School. The Medical School 
was incorporated October 17, 1879, so 
that a member could give instruction in 
the lecture rooms and laboratories of the 
Society to persons not members of the 
Society. Among those who lectured were 
such famous men as Frank H. Hamilton, 
Fessenden N. Otis, John C. Dalton, 
Albert H. Buck and John A. Wyeth. To 
those familiar with the history of Brooklyn 
and New York of those years these names 
will recall much. 

It was my privilege as a child to have 
been taken by my father to the rooms of 
the Society, I well remember the impression 
made upon me, the lecture and demon- 
stration room with a black table in the 
center and three rows of black benches 
around; the side rooms with shelves 
with specimens under the windows so 
that the light shown upon them. It was 
also my privilege to have known and ‘to 

•Read before the Section on History of Medicine;! 

Academy of Medicine o 


' Fowler, m.d. 

NEW YORK 

remember some of the original members, 
particularly Zacherj’^ T. Emery, later 
Health Officer of Brookljm, Dr. Charles 
Jewett who brought me into the world 
and who became Professor of Obstetrics 
and Gynecology at Long Island College 
Hospital and Lewis S. Pilcher, first Editor 
of the Annals of Surger}’^ and the longtime 
associate of my father in the many years 
in which they both worked as attending 
surgeons in the Methodist Episcopal Hos- 
pital for the up-lift and welfare of not 
onl}' the surgical profession but of the 
profession in general and of humanity. 
I no doubt met the other gentlemen, but 
the names of those mentioned are those 
whom I still remember as to their char- 
acteristics. All these gentlemen were most 
kindly’ to a little boy who clung to his 
father’s hand and who did not altogether 
like to be left alone in the company; of 
the gruesome skeletons and anatomical 
preparations in huge glass containers 
which were every^vhere in those dim 
lighted rooms of the old Brooklym Surgical 
and Anatomical Club. 

This Society^ was the forerunner of the 
Annals of SurgeryL Dr. W. W. Keene, 
the noted Philadelphia Surgeon, for many 
y^ears the Dean of American Surgery^, 
speaking at the dinner celebrating Dr. 
Lewis Stephen Pilcher’s fifty'^ y^ears in 
practice said of it: 

“I never think of Pilcher but that 
two ideas are correlated with his name. 
One is Dr. George Ryerson Fowler, his 
surgical twin and the other is the Annals 
of Surgery’^, his surgical monument. 

“The twins began to collaborate as 
earlyf as 1878. They founded the Brooklyn 
Anatomical and Surgical Society* with 
Pilcher as president and Fowler as secre- 
tary. In fact, it might almost be said 

the Medical Society of the County of Kings and 
Brooklyn, April, 1942. 
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that the}’^ were ‘the whole sliow/ for the 
twins did most of the work and wrote most 
of the early papers. When they had 
enrolled but twenty-five members they 
boldl}' launched the Annals of Anatom^'- 
and Surgery. The first volume consisted 
of only 102 pages and this represented 
the accumulation of two whole years, 
1878-1879. But values does not depend 
upon bulk. This little book has two 
noteworthy papers, one on a complete 
‘Bifid Sternum’ and the other is one of 
the early papers on a ‘Cervical Rib.’ 

“ I have always been glad that I helped 
them out with two papers in Vols. ii 
and V. 

“The next year, 1880, this rapidly 
growing infant had expanded into one 
good sized volume and from then on, 
but not for long, there were two volumes 
in every year. In January 1884, Vol. ix 
began bravely with its first number, but 
chill winter’s blast was fatal. With this 
one gasp it gave up the ghost. As no 
postmortem was held I cannot give you 
the bibliographical cause of death. 

“But like the fabled Phoenix from 
its ashes arose the Annals of Surgery. 
Instead of one volume for two years 
^ve ha\"e had year after year tv^o impressive 
volumes of nearl}’' 2,000 pages.” 

William J. Ma3'0 said: “To you physi- 
cians of Brooklyn, I need not say how 
great has been the part played by Doctor 
Pilcher and also the late Doctor Fowler. 
The assistants of these men and others 
like them will dominate the next generation 
of American surgeons as the students of 
Billroth and Volkmann dominate the 
German school of today.” - 

The minutes of these early meetings 
as well as subsequent ones will repay 
perusal by the student of surgery whether 
he be neophyte or master. They exemplify 
a type of master surgeon which may well 
be emulated. 

The Medical School was incorporated 
October 17, 1879, under the direction 
of a board of trustees, consisting of 
Rev. James M. Buckley, d.d., Hon. 


John French, Joseph C. Hoagland, Esq., 
Hon. Darwin R. James, Hon. Geo. G. 
Reynolds, l.l.d., Francis S. Street, Esq., 
James H. Taft, Esq., and Hon. Stewart 
L. Woodford, some nationally and inter- 
nationally famous, in addition to the 
members of the Council of the Society, 
for the purpose of securing to the Society 
a legal right to procure and use anatomical 
material, and to pursue its work of pro- 
moting the study of anatom}'', surgerj'^ 
and patholog}’^ without interruption. In 
this school, demonstratorships of anatomy, 
histolog3% operative surgery and surgical 
pathology were established. 

The first volume of the Annals of the 
Anatomical and Surgical Society, a hand- 
some large octavo volume of 126 pages 
of closely printed matter bound in muslin, 
with gilt top and illustrated, privatel}'' 
printed, does not have any mention of 
who was editor. The second volume 
was edited by Charles Jewett, associated 
with E. S. Bunker, G. R. Fowler, L. S. 
Pilcher and F. W. Rockwell. The third 
and last volume was edited by Lewis S. 
Pilcher and George R. Fowler. This 
volume comprised the transactions of the 
Society from January to June, 1881, 
inclusive, and marked a further develop- 
ment of its work. From the modest 
beginnings of its first year followed the 
advance made in the second volume. 
The success of the latter stimulated 
another advance, the last issue being 
published January, 1884, later to beeome, 
in January, 1885, Annals of Surgery, 
of which Lewis Stephen Pilcher was 
editor until his decease many years later 
and which is still edited by his son James 
Taft Pilcher. 

We have seen how the Brooklyn Ana- 
tomieal and Surgical Club developed into 
the Brooklyn Anatomical and Surgical 
Society and how its transactions became 
later the Annals of Surgery. From the 
same source sprang the Brooklyn Surgical 
Society which was organized November 2, 
1887, at an informal meeting of: 
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*Dr. Fowler, representing St. Mary’s 
Hospital 

Dr. Feeley, representing St. Catherine’s 
Hospital 

*Dr. Pilcher, representing M.E. Hospital 
*Dr. Rockwell, representing St. John’s 
Hospital 

Dr. Wight, representing L.I. College 
Hospital 
Dr. Thallon 

A letter from Dr. Wunderlich (repre- 

* Original incorporators of The Brooklj-n Anatomical 
and Surgical Society. 


senting St. Peter’s Hospital) warmly en- 
dorsing the proposed movement was read. 
Dr. J. D. Rushmore (City Hospital) and 
Dr. P. L. Schenck (Kings Count}’^ Hospital) 
also sent letters in s^mipathy with the 
movement but not committing themselves 
to take part in it. 

After some informal discussion it was 
resolved on motion of Dr. Fowler to form 
the Brooklyn Surgical Society, the gentle- 
men present and Dr. Wunderlich being 
the founders. 


41 ^ 


Grants for medical research totaling about Si 50,000 have been awarded 
The George Washington University Medical School which this year is 
operating the largest research program in the history of the 121 3’ear old 
institution. 
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OPERATIONS ON THE VAGUS NERVES IN THE 
TREATMENT OF PEPTIC ULCER 


T he majority of surgical operations 
accomplish their purpose in an obvi- 
ous manner, in that they remove 
grossly diseased organs and parts or repair 
injuries and defects. Examples are the 
amputation of a gangrenous leg and the 
repair of a hernia. A much smaller number 
of procedures are carried out because of 
more subtle efl'ects which are produced as a 
result of anatomically small but physiologi- 
cally potent structural alterations in endo- 
crine gland and nervous tissue. The 
removal of a small parathyroid adenoma 
may stop a demineralizing process which is 
weakening many areas of the skeleton. 
The removal of a thyroid gland, an islet 
cell adenoma of the pancreas or an adrenal 
tumor is likely to change the whole com- 
plexion of things for the patient. The cut- 
ting of the white fibers in the frontal lobes 
has resulted in favorable personality 
changes; the pain of malignant disease in 
a remote area of the body has been relieved 
by a small properly placed incision in the 
medulla. There are circumstances which 
make it adA'isable to paralyze certain 
muscles by depriving them of nerve supply. 
A diseased lung is put at rest by crushing 
the phrenic nerve to its half of the dia- 


tions in the spastic child. Sympathetic 
nerves and ganglia are removed to paralyze 
the smooth muscle in arterioles and di- 
minish peripheral resistance, thus lowering 
blood pressure. 

Until recently, there has been no good 
example of the surgical interruption of the 
nerve control of a secretory organ in order 
to achie\'e a therapeutic result. Section of 
the vagus nerves to the stomach in patients 
with peptic ulcer represents the prime 
example of that type of surgical approach. 
It is easv to think of the lesion as beinsc 

V C.. 

due to disturbed physiology. There is 
an answer provided to the question “Why 
doesn’t the stomach digest itself”? The 
answer: “It does a little, sometimes — and 
you have an ulcer.” The hyperacidity- 
of gastric juice in ulcer patients has been 
known for a long time. Dragstedt and 
his co-workers have shown that the night 
and resting secretions of gastric juice 
in such patients is increased over that of 
non-ulcer patients. They have stated that 
this excessive secretion appears to be due 
chiefly to an abnormally great secretory 
tonus in the vagus nerves and is reduced to 
normal values by complete vagus section. 

It would appear advisable to evaluate 
the new physiological surgical treatment 


phragm. The obturator nerve is cut to 

prevent troublesome adductor contfac- of ulcers as thoroughly and as rapidly as 
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possible. Several groups are doing just 
this. Of Dragstedt’s patients which number 
more than one hundred seventy many have 
been followed for three or four 5’^ears. As a 
result of this experience he is still en- 
thusiastic about the procedure. Francis 
Moore and his co-workers have made care- 
ful observations on fortj^ patients treated 
by vagus resection over a two year period. 
Their results have been distinctly en- 
couraging. Crimson and his group have 
reported on twenty-five patients; they have 
emphasized some of the undesirable symp- 
toms occurring in the immediate post- 
operative period, the most important of 
which relates to the early hj^pomotilitj?. 

An earl5'^ solution to the problem of the 
ultimate value of section of the vagus 
nerves to the stomach has not been pro- 
moted by the giving of undue attention to 
minor differences in technic and ter- 
minology. In the first place it should be 
crystal clear that a subtotal resection of the 
stomach, to which a subdiaphragmatic 
section of the vagi has been added, should 
be included in category apart from that of 
pure vagus section. At most, a series of 
such patients would be of value only to 
indicate the prophylactic value of vagot- 
omy in the prevention of jejunal or marginal 
ulcer. On the other hand, the nerve opera- 
tion was never calculated to open up a 
stenosed pylorus. Resection or by-passing 
surgical procedures are plainly indicated. 

Originally, Dragstedt used the trans- 
thoracic approach to the vagi; recently. 


he has favored the transabdominal route. 
It appears that a clean section can usually 
be accomplished either waj% It is probable 
that as long as vagi are cut, the thoracic 
surgeons will attack them through the 
thorax and the “general and abdominal” 
surgeons will reach them by a transperi- 
toneal operation. At the present time there 
is no proof that it makes any difference 
what is done with the ends of the nerves 
after the}'^ are cut. Thej’^ may be stripped 
upward and downward and resected, the 
proximal ends can be transplanted out 
of the mediastinum or non-absorbable caps 
can be placed over them. The important 
thing seems to be to cut them — all of them. 

It has been suggested that these nerves 
which have been sectioned for ulcers 
should not be. called vagus nerves but 
rather, “gastric nerves.” It remains to 
be seen if devotees of Graj^’s Anatomy, 
most writers on the subject of vagus resec- 
tion and countless other surgeons who 
have always called these structures vagus 
nerves, can be won over to a diflerent 
terminology. 

Finally, it is occasionally stated that 
vagotomy for ulcers is not new, with some 
note of implication that the operation has 
been tried and found wanting. In answer 
to this, one could safely reply that the 
operation has been carried out with much 
greater frequency and thoroughness since 
Dragstedt’s paper on the subject in ipfS- 

Conrad R. La.m, m.d. 
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FAT NECROSIS OF THE FEMALE BREAST* 

REPORT OF ONE HUNDRED TEN CASES 
Frank E. Adair, m.d. and Jean Thompson Munzer, m.d. 

NEW YORK, NEW YORK 


T his is the first communication on fat 
necrosis of the female breast to come 
from the Breast Clinic of the Memorial 
Hospital since 1924. In May, 1920, Lee 
and Adair, ^ presented the original report 
on this condition before the American 
Surgical Association, describing the clinical, 
operative and pathological findings in 
two cases, and establishing fat necrosis of 
the breast as a definite clinical entity. 
Two further reports, in 1921- and 1924,® 
were based on an additional seven cases 
which had been seen at the Memorial 
Hospital, and included the findings in 
eleven other cases which had been con- 
tributed in personal communications to 
the authors or which had appeared in the 
literature. As our experience broadened 
from our first two cases to the twenty 
discussed in our third paper, we found 
it necessary to modify several of our 
original conclusions. We still, however, 
retained the name “Traumatic Fat Necro- 
sis,” and continued to emphasize the 
striking clinical similarity to cancer, with 
the consequent difficulties in differential 
diagnosis, both clinically and on gross 
examination of tissue excised in the oper- 
ating room. 

Between 1924 and 1930 a number of 
isolated cases were reported in the litera- 
ture, and in April, 1930, Hadfield'* pre- 
sented a summary of all the cases which 
had been published up to that time, in- 
cluding three of his own, a review of the 
twenty cases which we had pre\'iousl3' 


reported and twenty- two .other cases col- 
lected from the literature. On the basis 
of these fortj-five cases, Hadfield drew 
certain conclusions, namely, that the 
importance of the traumatic factor had 
been overstated bj^ Lee and Adair in the 
three papers from the Memorial Hospital, 
and that not enough stress had been laid 
on the fact that in quite a fair percentage 
of cases, the clinical resemblance to cancer 
is superficial and is unlikel}'- to lead to 
excision. 

The only other large group of cases to 
be reported appeared in a paper b}^ Men- 
ville“ in 1935. This paper is based on a 
review of three thousand breast tumors 
collected in the Johns Hopkins surgical 
laboratory, of which Menville classifies 
fifty-eight as fatty tissue tumors. Twenty- 
four of these were lipomas; twent3’'-five 
were instances of fat necrosis, and the 
remaining nine, which Menville describes 
as secondar}- xanthomatous degeneration, 
probabl}^ as he. himself suggests, repre- 
sent a secondary' change in a pre-existing 
fat necrosis. Menville was interested chief!}’' 
in the pathology and pathogenesis of 
these conditions, and in the interrelation- 
ship existing between the lipomas and the 
cases of fat necrosis. 

Dunph}"® contributed an excellent paper 
in Januar}', 1939, in which he again called 
attention to the fact that fat necrosis in 
the breast might present the clinical aspects 
of a malignant neoplasm and thus lead to 
ill advised surgical treatment. In the 


* From the Breast Ser\ ice, Memorial Hospital, New York City. 
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sixteen cases he presented of fat necrosis 
in various parts of the bodjs two were of 
fat necrosis in the breast, and two showed 
nodules in radical mastectomj'^ scars. In 
all four of these cases the diagnosis of 
carcinoma was made, and the first two 
patients were subjected to radical mastec- 
tomy. Dunphy went on to discuss fat 
necrosis in other sites as well as in the 
breast, and Included a review of the pathol- 
og3'^ of the condition. 

This paper is offered in the hope that it 
will help to clarify the confusing clinical 
picture which fat necrosis may present 
when it appears in the female breast. In 
the large number of patients which we 
have had the opportunity to study, we have 
seen fat necrosis in different forms and dif- 
ferent stages simulating many conditions; 
we hope that what we have learned may be 
of use to the clinician who comes upon the 
condition less frequently. 

Between January i, 1924, and January 
I, 1946, the diagnosis of fat necrosis has 
been made on 136 patients admitted to the 
Breast Service of the Memorial Hospital. 
In one hundred ten of these cases, the 
final diagnosis rested on the examination 
of the involved tissue in the pathological 
laboratory, and it is on the findings in 
these one hundred ten cases of proven fat 
necrosis that this paper is based. 

Incidence. These one hundred ten cases 
make up 0.59 per cent of the total (18,680) 
cases admitted to the Breast Service 
between January i, 1924, and January i, 
1946, and constitute 2.75 per cent of all 
benign tumors during this period, with an 
incidence in comparison with primary 
operable carcinoma of the breast of 2.23 
per cent. If the twenty-six cases in which 
we have no pathological confirmation of 
the diagnosis, but in which the history, 
physical findings and clinical course all 
support the diagnosis, be included, these 
percentages rise to 0.73 per cent of the 
total, 3.40 per cent of the benign tumors, 
and an incidence of 2.76 per cent in com- 
parison with primary operable carcinoma. 
Those twenty-six patients in whom a 


provisional diagnosis of fat necrosis was 
made on the first clinic visit but who did 
not return for follow-up are not considered 
in this paper. 

Age. The youngest patient in our 
series w'as fourteen, the oldest eighty. The 
peak \vas met in the fifth decade, with the 
next greatest frequency equally divided 
between the fourth and sixth decades. 
This corroborates our former observation 
and that of others that fat necrosis is 
primarily a disease of middle life, occurring 
most often in the so-called cancer decades. 
It does, however, show an age range not 


seen in our earlier cases. 

Weight. Our weight range was from 
loi to 255 pounds, with an average weight 
of 157 pounds. This agrees with former 
findings of obesity but to a lesser extent. 
Although forty-five of the no patients 
were obese, weighing 1 50 pounds or more, 
with tweh'e weighing over 200 pounds, 
in thirty-eight of the women the weight 
was below 150 pounds with the breas^ 
described as “moderate size” or “small. 
Twenty-six patients -were definitely slender. 
In twenty-two cases we have no informa- 
tion either as to body \veight or as to the 
conformation of the breasts, and in the 
remaining five the breasts were large 
and pendulous” although the body weight 
Avas not above average. 

Etiology. A detailed mammarj’ history 
was taken from each of the no w'omen in 
this series. In sixty-two of them there was 
no histor}^ of trauma, no previous operative 
procedure, no infection and no difficult} 
w'ith lactation, just the accidental dis- 
covery of a mass in the breast from t^\o 
days to eight years before the first appear- 
ance at the clinic. In two additional cases, 
there ■was no known factor predisposing 
the breast, but these two women presented 
the clinical picture of relapsing febrile 
nodular non-suppurative panniculitis. Four 
women gave a history of infection; tno 
had had superficial abscesses of the skin 0 
the breast within a few months of the 
development of the mass; the other tvo 
had had incision and drainage of deep- 
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seated abscesses, one postpartum many 
years before. One patient had had -v-ray 
therapy for chronic cystic mastitis which 
had been hea\'3' enough to produce chronic 
progressive skin changes. Of the remaining 
forty-one cases — the only ones to whom 
the term traumatic could be held to appl^' 
— twelve had had a pre^dous operation on 
the breast for some other condition, falling 
thereby into an etiological subgroup under 
“surgical trauma.” Three had had hypo- 
dcrinoclysis beneath the breasts. In twenty- 
six cases there had been a single episode 
of fairly violent physical trauma, sulh- 
ciently se^'ere in twenty-one cases to 
produce ecchymosis, to the site at \\-hich a 
lump developed within a highly variable 
length of time, from “immediatelv” to 
scN-enteen years. Despite a few (six) cases 
of many years’ interval, the majority 
(thirty-five) showed the de\'elopment of 
a mass within one year of the injury. 

It is of interest to note that in every case 
in which the patient gave any history of 
trauma the injury was a single, well 
remembered episode, adequate, as de- 
scribed to the physician, to produce con- 
siderable tissue damage. This contrasts 
with the ^■ague history of a “blow on the 
breast,” or “irritation from a corset,” 
so often vouchsafed by the cancer patient. 

Careful review of our cases fails to 
show any consistent diflerence in clinical 
findings between the cases in which there 
has been a traumatic etiology and those in 
which there has not. There is no significant 
diflerence in the average weight of the 
two groups; such slight diflerence as does 
exist disagrees with the findings of previous 
observers, for the patients who de^'eloped 
their masses without preceding trauma 
average 155 pounds in comparison with the 
160 pound average of the group with a 
positive history of trauma. It is therefore 
certainly not reasonable to presuppose an 
element of vascular stasis from the “heavy, 
pendulous breasts” in the non-traumatic 
group as a form of pseudotrauma in order 
to classify them all under the heading of 
“Traumatic Fat Necrosis.” It would be 


preferable, as has already been suggested 
by several writers, simply to dissociate the 
• limiting adjective “traumatic” from the 
name of this condition. 

It would seem logical to designate this 
disease entity simply by the name, “fat 
necrosis of the breast,” since pathologically 
the tissue changes are identical with those 
which may take place elsewhere in the 
body, namely, in the omentum, in a lipoma 
or in the subcutaneous fat. The clinical 
importance of the condition of which we 
are writing is deri\-cd' chiefly from its 
location in an organ especially susceptible 
to tumor formation of many kinds, includ- 
ing cancer, with its necessity for prompt 
and radical surgery. 

Although fat necrosis has been produced 
experimentally with success for a good 
many years," and although we know a good 
deal about the mechanism of its production 
in laboratory animals, the etiology in man 
is not known. Unquestionably trauma is 
one predisposing factor, as indicated by the 
40 per cent incidence in the forty-five 
cases reviewed by Hadfield in 1930, and by 
the 37 per cent incidence of trauma in this 
series of no cases. Apparently obesity is 
also a factor though not as important 
a one as previously thought. In our present 
series, we have no e\'idence that chronic 
infection plays a role, since these patients 
showed a somewhat less than average 
incidence of bad teeth, infected tonsils, 
gallbladder or pelvic disease. Two of the 
patients presented the syndrome of Weber- 
Christian’s disease, and in their cases the 
etiology of the lesions in the breast would 
presumably be the same as that of similar 
lesions elsewhere. In the other 108 pa- 
tients, the mass in the breast or in the 
mastectomy scar, as it occurred in three, 
was apparently an entirely localized phe- 
nomenon. Thc.se patients showed no simi- 
larity of constitutional type nor any 
associated lesions to suggest any wide- 
spread metabolic derangement. Of the 
twenty-three patients who have been 
follov. cd for five years or more, not one has 
shown a repetition of the process. 
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Pathology. The pathologj’^ of this condi- 
tion has been fully described by Ewing in 
our original article and by other writers, * 
and we shall not enter into any further 
discussion of it here. We should, however, 
like to recall Dr. Ewing’s^ able description 
of the confusing similarity between the 
gross and sometimes even the microscopic 
features of fat necrosis and carcinoma. It is 
true that at certain stages in the life history 
of fat necrosis the gross diagnosis can be 
made with certainty by the general sur- 
geon; this fact, however, should not lead to 
a dangerous overconfidence. Fat necrosis 
may assume a variety of appearances; 
the surgeon should always bear in mind 
that the differentiation from carcinoma 
majf be a difficult one even for the experi- 
enced tumor pathologist. Clinicallj'^ it is as 
important to the patient that the breast 
containing onlj’- an area of fat necrosis be 
preser\'-ed as that the entire breast which 
has contained a carcinoma be removed. 
There is no room in either case for un- 
certainty in the diagnosis or correct 
surgical procedure. 

Clinical Signs. In our entire series of 
no cases, the patient herself found “a 
lump” in the breast and came to the Me- 
morial Hospital either directly or through 
referral by her local physician because of 
the mass. In only thirty-eight cases was 
there any associated pain, and in eighteen 
of these the pain immediately followed 
trauma, the mass persisting after all pain 
had subsided. In only eight cases was the 
mass first noticed because of pain. The 
most consistent ph3'^sical finding was that of 
skin attachment. This was found in sixt}"^- 
four cases, or 58 per cent. This is of par- 
ticular interest, of course, since attachment 
to skin is one of the leading signs in the 
differential diagnosis of cancer from other 
tumors of the breast. Attachment to the 
deeper tissues was found in onljr nine 
cases, and elevation or retraction of the 
nipple was noted in onlj^^ fourteen. Ec- 
chymosis was observ^ed in twenty-four 
cases, or 22 per cent; twenty-one of these 
twenty-four patients gave a definite historj"^ 


of trauma. Two patients without any 
historj"^ of trauma, however, showed quite 
marked ecchjmiosis, and one of the cases 
of panniculitis had a bluish discoloration of 
the overijnng skin. Ten other women 
showed definite redness of the skin, two in 
the traumatic and eight in the non- 
traumatic group. In thirty-one women, 
or 29 per cent, the axlllarj' nodes showed 
sufficient enlargement to warrant descrip- 
tion, but in only nine cases were these 
thought to be metastatic. This is, however, 
a higher incidence of suspicious appearing 
axillary nodes than has been previously 
described. In size, the masses varied from 
] 4 , cm. to 10 cm. in the greatest diameter; 
and in consistencj’’ thej’^ were variously 
described as hard, firm, rubber}^ elastic, 
c^’Stic and soft. 

Provisional Diagnosis. The provisional 
diagnosis was made in each case by a 
specialist on the Breast Service. The 
variety of these diagnoses illustrates better 
than an3q;hing else the wide range of forms 
fat necrosis may assume. 

In seventeen cases, fat necrosis was cor- 
rectly’’ diagnosed at the first visit to the 
clinic. Twelve of these patients gave a 
history' of accidental trauma to the breast, 
and three others had had operative pro- 
cedures done. The diagnosis of fat ptyrosis 
was made on only two patients in the 
absence of a traumatic history'. In six 
other cases, fat necrosis was given as a 
second possibility; of these, five had a 
history of trauma and one did not. This 
means that only' 15.5 per cent of the no 
cases were correctly' diagnosed before 
aspiration or excision, in spite of a 37 
cent incidence of a positive traumatic 
history'. Inclusion of those cases in which 
fat necrosis was considered as a second 
possibility raises this percentage only' to 
21 per cent. 

Cancer was diagnosed in thirty cases, 
twenty'-six times as primary operable 
carcinoma, three times as recurrence m 
scar and once as metastatic disease on the 
chest wall after a radical mastectomy'. The 
diagnosis of cancer was made in five pa- 



VoL. LXXIV, No. 2 


Adair, Munzer — Fat Necrosis of Breast American Journal of Surgery I 2. 1 


tients even though they gave a histor}’- of 
trauma and in five other patients who had 
had previous breast surger3^ Cancer was 
considered the second most likel}'- diagnosis 
in an additional nineteen cases, eight of 
whom had a historj’^ of trauma and one 
of Avhom had had breast surger3^ In our 
no cases then, fortj’-nine or 44.5 per cent 
resembled cancer sufficiently* to necessitate 
a differential diagnosis ; the remaining sixty’'- 
one resembled vax'ious benign conditions. 

Among the benign diagnoses we find fibro- 
adenoma occurring fifteen times, chronic 
mastitis fifteen times, cy^st sixteen times, 
sebaceous cy^st three times, abscess three 
times, neurofibroma twice, and galactocele, 
lipoma, cystosarcoma, duct papilloma, 
stasis and cutaneous neurofibromatosis 
once each. In three cases no diagnosis was 
suggested. 

Operative Procedures. In twenty'-two 
cases, aspiration biopsy alone was done. In 
twenty-seven cases, there was aspiration 
followed by local excision. Local excision 
without preceding aspiration was per- 
formed in fIfty'-se^^en cases. In one woman 
with enormous breasts, bilateral simple 
mastectomy'^ was done for symiptomatic 
relief. In one other case, bilateral simple 
mastectomy* was done because of the 
extent of disease in both breasts. We per- 
formed one simple mastectomy'- with axil- 
lary dissection, and one revision of a 
radical mastectomy^ 

It is to be obserk^ed that in these no 
cases, only* two unnecessarily'^ radical opera- 
tions were done, in marked contrast to our 
own former experience and that of others 
(27 per cent of the forty’■-fi^’•e cases reviewed 
by' Hadfield, 20 per cent of Menville’s 
twenty^-five cases, had radical mastec- 
tomies). Of these two, one was the simple 
mastectomy with axillary* dissection under 
novocain on an eighty'" y'ear old woman in 
whom we were mistaken in our clinical 
diagnosis of cancer; the other was the 
revision of a radical mastectomy* on a pa- 
tient in whom we erroneously* diagnosed 
recurrence in scar. 

Although we did not rely* on an aspiration 


biopsy* alone in any'- case if the clinical 
course did not show progressive resolution 
of the mass, still in our hands this diag- 
nostic measure proved a valuable aid. 
In all cases in which local excision followed 
aspiration because of persistence of the 
mass, the local excision confirmed the 
diagnosis made on aspiration biopsy’-. 

Course. Of the no patients in this 
series, seventy^-two, or 65 per cent, were 
followed for a period of six months or more. 
Fifty*-five cases were seen over a period of 
one year or more, and twenty*-three were 
followed for five y*ears. With the exception 
of one woman who was suffering from 
Weber-Christian disease, and one who had 
progressive skin changes following x-ray* 
therapy* and went on to develop a car- 
cinoma sixteen y*ears after local excision 
of an area of fat necrosis, all the women 
were free of any* evidence of disease in 
either breast at the time of their last clinic 
visit. In twenty* of the twenty*- two patients 
who had aspiration biopsy* without further 
surgery*, there was spontaneous resolution 
of the mass within a maximum period of 
three months. The remaining two patients 
of this group failed their clinic appoint- 
ments before complete resolution of the 
mass had occurred. We doubt if a calcified 
area of fat necrosis would spontaneously* ^ 
disappear. 

CASE REPORTS 

We are presenting ten of the 1 10 cases in 
more detailed form in order to illustrate 
some of the points we have discussed. 

The first case is chosen as a ty*pical case 
of fat necrosis simulating a benign condi- 
tion in both history* and clinical findings : 

S. E., a twenty*-two y*ear old unmarried 
clerk, was admitted to the Memorial Hospital 
on April 13, 1932, complaining of a lump 
in the left breast. The patient had acci- 
dentally* discovered a small lump in the left 
breast one y*ear before admission. This gave no 
trouble until four day*s before she applied at 
the clinic, at which time she noticed slight pain 
in this breast for the first time. The patient 
believed the mass had grown very* slightly* in 
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size during llic past year. 'Flierc was no history 
of any injury to either breast nor of any 
previous symptoms referable to tlie breasts. 
Tliere had been no history of illness and her 
general healtli was good. 

Physical examination showed the patient to 
be a well developed young woman, moderately 
overweight (weight 157 pounds). 

The breasts were rather large, but in propor- 
tion to the patient’s moderate obesity. In the 
upper, outer quadrant of the left breast near 
the periphery there was a hard, irregular, 
llattened mass about 2} 2 by 2 by i } 2 cm. This 
mass was located subcutaneously and showed 
slight but definite attachment to the skin. The 
right breast and both axillae were normal. 

Provisional diagnosis: (1) Fibroadenoma; 
(2) chronic mastitis. 

Local excision was performed on May 4, 1932. 

A large area of breast tissue was examined. by 
the pathologist. In this tissue were se\’eral 
nodules of yellow fat necrosis with calcification. 
On section it revealed calcified inflammatory 
fat necrosis. 

There were no postoperative complications; 
the incision healed by primary union. The 
patient was followed regularly in clinic until 
Januarj" 4, 1937, when she was discharged with 
no evidence of disease in either breast. 

The second case is selected as a typical 
case of fat necrosis simulating a malignant 
condition, but with a definite history of 
trauma which made the correct diagnosis 
possible: 

M. D., a fifty year old unmarried seam- 
stress, was admitted to the Memorial Hospital 
on June 15, 1933, complaining of a lump in the 
right breast. The patient had been struck 
by an automobile eight months before ad- 
mission. There was an extensive old laceration 
of the right upper arm and a severe con- 
tusion of the outer portion of the right breast, 
which remained black and blue for several 
months. ' A hard mass developed within the 
traumatized part of the right breast within the 
first few hours after the accident, and the pa- 
tient had noticed no change in this mass during 
the eight months preceding admission. There 
was no history of any other difficulty with 
either breast. Her health otherwise had been 
good generally. 

Physical examination revealed the patient to 


be a moderately obese, middle-aged woman 
in apparently good general health. She was 
short, weighing 150 pounds, and had gained 
20 pounds since the accident eight months ago. 

The breasts were moderatelj' large and 
pendulous. The right breast showed a diffuse 
duskiness in its outer half. In the upper outer 
quadrant, 4 cm. from the nipple, there was a 
very hard mass, 5 to 6 cm. in diameter, which 
showed attachment to the skin. The axilla and 
left breast were normal. 

Provisional diagnosis: One of us made the 
comment, “If it had not been for the history 
pointing to traumatic fat necrosis, I should 
have made the diagnosis of carcinoma.” 

Aspiration biopsy was performed on August 
8, 1934, and the pathological evidence sup- 
ported the diagnosis of traumatic fat necrosis. 

This patient was followed in clinic until 
July 3, 1939, after which date she consistently 
failed her appointments. When last seen, on 
July 3, 1939, there was still “some induration 
in the outer quadrant of the right breast, but 
definitely less than previously described.” 

The third case is presented because it 
shows fat necrosis simulating a malignant 
process without any history of trauma. 
This case was misdiagnosed, 'aspiration 
biopsy was done, and the patient tvas 
subjected to an unnecessarilj" radical opera- 
tion because of our desire to shorten a 
long operation in an eighty year old patient. 


K. G., an eighty’ y’ear old married woman, 
was admitted to the Memorial Hospital 
an November 1, 1936, complaining’of a paintes 
!ump in the right breast. She had accidentally 
discovered a lump in the right breast one week 
aefore admission. There was no history oi 
njury’ to the breast. The patient had never had 
iny difficulty' with either breast. There was one 
ineventful lactation fifty’-five y'ears before. 

The patient had haci hypertension for the 
aast fifteen y’ears. Phy’sical examination sho\\ ed 

;he patient to be a thin little woman in fairly' 
;ood condition for her age; her blood pressure 
vas 1 90/ 1 00; heart sounds were of goo 
quality' with no murmurs and the lungs were 
dear. 

The breasts were small and flabby’. In the 
ight breast at 12 o’clock, approximately’ 10 cm. 
ibove the nipple, there was a hard, irregular 
nass about 2 cm. in diameter. There vas 
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definite skin attachment. There were several 
hard nodes in the right axilla i to i to i cm. 
in diameter. The left breast and axilla were 
normal. 

Provisional diagnosis: Carcinoma of the right 
breast with metastasis to axillary nodes. 

A right simple mastectomy with removal of 
the lower axillary nodes was performed on 
November 2 , 1936. One per cent novocain 
anesthesia was used. 

The pathological specimen consisted of an 
atrophic breast with almost no recognizable 
mammary tissue, together with a portion of the 
proximal axillary fat. In one area (marked b\’- 
operator) was a small cystic area in fat. There 
was no recognizable wall. This area was a few 
mm. in diameter, irregular, and with some 
fairly fresh looking blood. The surrounding fat 
was a trifle firm. In it was one minute poorly 
outlined gre;\*ish area. The balance of fat was 
light yellow, greasy in texture, though without 
opaque areas. The axillary fat contained two 
nodes both consisting of a cortical ring of 
lymphoid tissue and “a fatty hilum. The pa- 
thologist’s report stated: “Inflammatory fat 
necrosis; nodes clear.” 

The patient made an uneventful recovery 
from her operation. She was last seen on 
June 24, 1938, at which time she showed no 
evidence of disease in the left breast or in the 
right chest wall. 

The fourth case is given because car- 
cinoma with metastasis to very large 
axillary nodes u'as considered the probable 
diagnosis in spite of a history of trauma, 
with pain and ecchymosis preceding the 
appearance of the mass. The repeated use 
of aspiration biopsy saved the patient from 
unnecessary surgery: 

S. S., a forty-eight year old unmarried dress- 
maker, was admitted to the Memorial, Hospital 
on December 31, 1941, complaimng of tender- 
ness, discoloration and mass in the left breast. 

Two weeks before admission the patient 
slipped in her bathtub and fell, striking her left 
breast against the faucet. There was immediate 
se^■ere pain in the breast, which flie patient 
alleviated by the application of cold towels. 
The traumatized area became black and blue 
within a few hours, and this discoloration be- 
came more intense and greater in extent during 
the following weekr The discoloration had 


gradually faded ; the breast was still tender, but 
no longer spontaneously painful. She felt that 
the breast was “lump}’"” at the site of injury. 
The patient was “positive” that there was 
nothing abnormal in the breast before the fall. 
She gave no history of serious illness and had 
gone through an uneventful menopause four 
years before. 

Ph3^sical examination re^'ealed the patient to 
be a middle-aged woman in apparently good 
general health. Her weight was average. 

The breasts were moderate, equal in size and 
sjnmmetrical. There was a diffuse area of 
greenish-yellow discoloration extending over an 
area 7 by 8 cm. in the upper half of the left 
breast. Underlying this area of ecchymosis was 
a poorly defined, irregular thickening, with two 
small nodules palpable within the thickened 
area, each measuring about i cm. in diameter, 
and both showing definite attachment to skin. 
In the left axilla two enlarged lymph nodes were 
palpable, measuring from 2 to 2 }-^ cm. in 
diameter, freeh' mo\"able, not attached to 
skin, but hard in consistency. The right breast 
and axilla were normal. 

Provisional diagnosis: The history of injury 
and the ecchymosis naturally suggested the 
diagnosis of traumatic fat necrosis. It was be- 
lieved, however, that the axillary nodes were 
clinically metastatic carcinoma. Diagnosis was 
deferred pending report on aspiration biopsy 
of one of the axillary nodes. On December 31, 
1941, aspiration of an axillary node, was re- 
ported “fat only” on the smear, and “lymphoid 
tissue only” on the clot. On January 5, 1942, 
aspiration biopsy was done on the thickened 
area in the breast. This was reported “fat 
only” on both smear and clot. 

On January 19, 1942, the patient was taken 
to the operating room with the provisional 
diagnosis of probable earcinoma of the breast 
with metastasis to axillary nodes. A local 
e.xcision of the larger nodule in the left breast 
was done, and frozen section made from this. 
Report of the frozen section was fat necrosis. 
The larger of the t^vo axillary nodes was also 
aspirated in the operating room, and this 
material sent down for examination along with 
the excised breast tissue. '\^J^en both were 
reported benign, the incision in the breast was 
closed. 

The pathological specimen consisted of a 
locally excised mass of breast tissue approxi- 
mately 8 by 5 by 4 era. A small skin ellipse 
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was attached. On section there was an area 
approximately i cm. in diameter situated ap- 
proximately I cm. below the skin surface. It 
appeared essentially as a liquefied area of fat, 
somewhat dark and rather soft in its central 
portion and having almost the appearance of a 
cystic structure. There were small areas of 
breast tissue scattered through the mass but no 
particular changes were noted. The pathological 
report stated; fat necrosis. Aspiration biopsy 
of the axillary node revealed l^Tuphoid tissue. 

The fifth case is one of fat necrosis fol- 
lowing trauma in which the correct diagno- 
sis seemed apparent; 

R. J., a fifty-nine year old married house- 
wife, was admitted to the Memorial Hospital 
on May 29, 1936, complaining of a lump 
in the left breast. She had been in an auto- 
mobile accident two weeks before admission, 
at which time she was thrown violently 
against the seat in front, striking her left breast. 
That night she felt a burning soreness through- 
out the entire left breast and stated that it 
became black and blue and felt hot. She applied 
hot compresses with some relief. She had been 
aware of a tender mass in the breast since 
“shortly” after the accident. Twenty-five 
years before admission, a tumor of two years’ 
duration was removed from the left breast, 
and the patient was told that this was benign. 
There was a histoni’’ of two uneventful eighteen- 
month periods of lactation, twenty-four and 
nineteen years ago. She suffered with serious 
illness in the past, but experienced an uneventful 
menopause seventeen years before. 

Physical examination showed the patient 
to be a healthy appearing woman of average 
weight (135 pounds); her blood pressure was 
1 80/ 1 00; heart sounds were of good quality 
with no murmurs. 

The breasts were of moderate size, the left 
slightly smaller than the right. There was a 
healed scar running horizontally in the upper 
outer quadrant of the left breast. There was a 
superficial ccchymosis involving the upper 
portion mainly but including the areola. 
Underlying this area of ecchymosis just beyond 
the areolar border, was a rather soft tumor 
measuring 2 } .j by 2 by 1 cm. There was definite 
skin attachment. 

Provisional diagnosis; Traumatic fat necrosis. 

.’\spiration biopsy was performed on Mav 29, 


1936, and the pathologist reported inflamma- 
torx* fat necrosis. 

On June 29, 1936, one month after aspiration, 
the mass was no longer palpable. The patient 
was discharged from the clinic three and a half 
years later with no evidence of disease in either 
breast. 

The sixth case shows the bilateral devel- 
opment of fat necrosis in breasts in which 
vascular stasis may have played an impor- 
tant role: 

L. F., a twenty-two year old unmarried 
salesgirl was admitted to the J^Iemorial 
Hospital on July 26, 1934. complaining of a 
painless lump in the right breast. The pa- 
tient had been markedly overweight as long as 
she could remember. For the past three years 
her breasts had been growing progressheK 
larger. The patient’s mother was very obese 
and had ver^’’ large breasts. Four months ago 
the patient accidentally discovered a lump m 
her right breast; this had produced no symp- 
toms. There was no history of trauma or 
infection. Her general history' was negatne 
e.xcept for a lifelong obesity. Menarche took 
place at eleven, and her menstrual history uas 
entirely normal. 

The patient was a tremendously obese 
j'oung woman, weighing 240 pounds. Fat 
deposits were chiefly in the breasts, abifemcn 
and hips; the wrists and ankles were slim. There 
were no remarkable physical findings except 
the obesity, and a soft systolic murmur at t le 
apex of the heart, with frequent extras} sto^- 
There were no endocrine stigmata beyond t ic 
unusual weight distribution. 

The breasts were enormous, resting on the 
patient’s thighs when she sat. The breast 
itself had collected into irregular, nodu ar 
masses In the lower portions. The upper part 
of the breasts consisted of a mere band of s m 
and fatty tissue. The lower part shov 
discoloration and evidence of vascular stasis. 
In the lower, inner quadrant of the right breast 
was an irregular, lobulatcd mass lO cm. m 
diameter. It was movable and not adherent 
to the skin. The left breast also containwl 
numerous thickened areas, but there was no 
tumor so definite as that in the right. There v as 
no axillary adenopathy. 

Provisional diagnosis; Fibroadenoma or 
cystosarcoma of the right breast; bilalcra 
virginal lupcrtrophy of breasts. 
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A bilateral simple mastectomy with plastic 
formation of pseudobreast on each side was 
performed by August 8, 1934. 

The specimens consisted of a right and left 
breast, the right weighing 4}^ pounds, tlie left 
pounds, removed by partial mastectom3^ 
The cut section revealed no normal breast 
tissue except a small amount beneath the 
areola which consisted of ducts onl3^ On sec- 
tioning the breasts, diffuse areas of lobulated 
fat were found throughout, rather firm in some 
areas, probablj’^ due to the fibrous “capsule” 
of the lobule. On section the specimens re- 
vealed diffuse lipomatosis with multiple areas of 
fat necrosis. 

Gross diagnosis: Fat necrosis, with some 
xanthomatous changes. 

A clinic note on March 25, 1935, reports: 
Breast tissue is soft; breasts are compIeteB'^ 
healed; the right breast is slightly larger; 
there is no tendency to increase in length. 

The seventh case is one of fat necrosis 
with associated echymosis and pain, occur- ‘ 
ring in a thin woman without any history 
of trauma. 

E. 0 ., a forty-one j’^ear old married machine 
operator, was admitted to the Memorial 
Hospital on March 19, 1943, complaining 
of a tender lump in the left breast. When she 
wakened in the morning two da\"s pre\dousIy, 
the patient noticed that her left breast was 
lumpy and sore. There was no history of 
injury and she had had no previous trouble with 
either breast. The patient had a normal preg- 
nancy^ thirteen years before, but did not nurse 
the baby due to inadequate milk supply. She 
had had no serious illness; her general health 
was fairly good, but she was not vigorous. 
Physical examination revealed the patient to 
be a pale, undernourished woman looking 
several years older than her stated age. She 
weighed loi pounds; her teeth were carious 
with moderate recession of the gums; there were 
no other positive physical findings. 

The breasts were small, equal and rather 
pendulous. The skin of the left breast was 
yellowish, giving the appearance of a regressing 
hematoma of the breast with a central area at 
11:30 o’clock moderately hemorrhagic. In this 
area there was a slight fusiform swelling in fat, 
and a visible cirsoid swelling on the axis of 
12 o’clock, 2 cm. beyond the areolar border. 


No axillary nodes were present. The area on 
transillumination was definitely'’ opaque. 

Provisional diagnosis: Duct papilloma with 
stasis and spontaneous rupture of a blood 
vessel. 

Aspiration biopsy'’ was performed on March 
22, 1943. A few connective tissue cells only 
were present. Local e.xcision was carried out on 
April 13, 1943. 

The specimen consisted of an elliptical por- 
tion of skin measuring 6 by 3^ cm., together 
with a small portion of underly'’ing breast 
tissue. Just beneath the skin was a small 
cy'’stic area cm. in diameter. It was filled 
with chocolate brown semi-solid fluid. The 
adjoining breast tissue appeared normal. On 
section fat necrosis with foreign body reaction 
and hemorrhage with secondary cy'stic de- 
generation was noted. 

No postoperative complications occurred. 
The patient was last seen in the clinic on April 
27, 1944, at which time there was no evidence 
of disease in either breast. 

The eighth case (Case 104) is of fat 
necrosis in a girl of fifteen, with nothing in 
the history' or physical findings to suggest 
the correct diagnosis. 

R. P., a fifteen y'ear old high school student, 
was admitted to the Memorial Hospital 
on January 18, 1945, complaining of a lump 
in the left breast. She had noticed a slight 
pain in the left breast two months before 
admission. She e.xamined the painful area and 
found a small lump. She did not believe the 
lump had changed in size since first noticed. 
Only' slight tenderness persisted at the time of 
admission. There was no history' of injury' to 
either breast and no previous sy'mptoms refer- 
able to either breast. This y'oung girl had been 
in good health ail her life, with no history' of 
serious illness. Menstrual periods had been 
regular since onset two y'ears previously'. 
Physical examination revealed a normally 
developed y'oung girl, weighing 125 pounds. 
Siie appeared to be in very' good general health. 

The breasts were of moderate size, sy'm- 
mctrical and erect. The nipples and areolae 
showed a normal virginal appearance. On three 
o’clock axis in the left breast, at the lateral 
border of the areola was a i by i by i cm. mass, 
discrete, freely movable, slightly tender and 
of elastic consistency. There was no evidence 
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of attachment to skin. The right breast and 
both axillae were normal. 

Provisional diagnosis: Fibroadenoma. 

Local excision was performed on January 19, 
1945. The specimen consisted of an irregular, 
rather firm mass of translucent breast tissue 
measuring 2 cm. in its greatest diameter. In 
one area a small rounded opaque yellowish 
focus was seen. The section revealed fat 
necrosis. 

The ninth ease is presented to illustrate 
the deceptive appearance- of fat necrosis 
occurring in a mastectomy scar. This was 
one of three similar cases in our series. Such 
lesions are not rare following radical 
mastectomy. 

N. F., a fiftj’-scvcn year old unmarried 
teacher, was admitted to the Memorial Hospi- 
tal on August 1, 1939, complaining of three 
hard lumps in a mastectomy scar. In October, 
I937> the patient had a left radical mastectomy 
for cancer. She did not have postoperative 
.v-ray therapy. In June, 193S, she had a 
right simple mastectomy performed for chronic 
cystic mastitis. Shortly after this second 
operation, she noticed a small tender firm mass 
in the lower portion of the radical mastectomy 
scar. This increased slightly in size, and two 
other similar nodules appeared in the two 
months preceding admission. The patient had 
had no serious illness or operation except those 
performed on the breasts. Her general health 
was good. Physical examination revealed a 
fairly well developed and well nourished 
middle-aged woman in apparently good general 
health. Her blood pressure was 130/92. 

Both breasts had been removed, the right bj’’ 
a simple, the left by a radical mastectomJ^ In 
the lower third of the left mastectomj’’ scar 
was a hard, non-tender mass, just under i cm. 
in diameter, adherent to skin. There was a 
similar, slightly smaller mass in the axillarj'’ 
portion of the scar, and a third hard nodule 
in the upper left arm, 2 cm. away from the 
incision. There was no evidence of disease in 
either axilla, supraclavicular or infraclavicular 
areas. 

Provisional diagnosis: Recurrent carcinoma 
in scar. 

Local excision was performed on August 2, 
1939 - 

Pathological specimens consisted of three 


areas: Area No. i was a skin ellipse 6 by 4 cm. 
with 2 cm. of underlying fat tissue in the center 
of which was an irregular, non-circumscribcd, 
discoid mass, yellowish-white in color, with 
peripheral radiating strands and tj^iical chalk- 
streaks of carcinoma. No description was given 
of areas Nos. 2 and 3. On section of areas i, 2 
and 3, there was fat necrosis. 

The tenth case is that of relapsing febrile, 
nodular, non-suppurative panniculitis. 

L. K., a thirty-six year old married woman, 
was admitted to Memorial Hospital on March 
23. 1937, complaining of swelling and lumps 
in both breasts. Two months before admission 
the patient developed the first lump in her 
left breast. There was associated redness 
and swelling of the surrounding skin but no 
pain. Two weeks following this first lump, 
a similar mass appeared in the right breast, 
starting as a swollen soft lesion, covered 
with reddened skin, and gradually subsiding 
to a discrete hard nodule. Two subsequent 
masses appeared in the left breast, running an 
identical course. There was no history of trauma 
to the breasts. There had been one period of 
several months’ lactation, and a two-week 
period with the second child, terminated 
because of “caked breasts.” She had sulfered 
with polyarthritis with chills and fever six 
years before. She also gave a history of painless 
subcutaneous nodules two years before, dis- 
tributed over entire body, but especiall}’" on the 
lower extremities. 

The patient was an obese young woman, not 
appearing ill at the time of examination. Most 
of her teeth had been recently extracted b^ 
cause of pus pockets. The tonsils were embedded 
and her blood pressure was 160/100. In the 
middle of the right calf there was a subcutaneous 
area, firm, non-tender, measuring i by iM 
attached to the skin. There were no other 
masses except those in the breasts but there 
were scattered macular skin lesions over the 
lower extremities, not tjTpical of petechiae. 

The breasts were large and pendulous. The 
right breast showed a slight bluish discoloration 
on 12 o’clock axis 8 cm. from the areolar margin. 
Underlying this area was a firm mass, bj 
3 cm., attached to skin. In the tail of the right 
breast was a similar mass, bj’’ 2 cm., also 
with shin attachment. There was a tender, 
movable node high in the right axilla, i cm. m 
diameter. There were three obvious deforming 
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lumps of the left Ijrcast, located respectivel3'^ at 
IT, 12:30, and at 2 o’clock axis. The first of 
these to appear was firm and discrete; the 
second and third were c^^stic in consistenc}'^ 
and showed reddening of the overljdng skin. 
There was a soft i3-2 cm. node, freelj’’ movable, 
in the left axilla. 

Provisional diagnosis: Multiple c^-sts, bi- 
lateral. The note was made, when this patient 
was first seen in the clinic, that it was an 
unusual case and each of the breast masses 
was to be aspirated to make sure of the contents. 

On March 25, 1937, aspiration biopsies were 
done on fu'^e breast masses and on the nodule 
of the right calf. All these specimens showed 
thick mucoid material with rare leukocj'tes. 
The specimen was negative for acid fast bacilli 
nor was there an}’’ suggestion of tubercle 
structure. Cultures showed no growth bj"" the 
fourth da^^ 

On March 29, 1937, a new and similar nodule 
appeared in the left popliteal space. On April 
9> I937> the patient was admitted for excision of 
one of the breast nodules and one on the 
extremities. A local excision of the mass from 
the upper inner quadrant of the right breast 
was performed on April 12, 1937. 

The specimen consisted of a mass of fatty 
breast tissue 3 bj’ 2 bj’’ iH cm. in size. One 
portion showed a cj'stic cavity with j’-ellowish 
necrotic walls i cm. in diameter. Gross diag- 
nosis: Fat necrosis. On section it shoAved 
inflammatorA' fat necrosis. 

During the four and one-half 3'ears that this 
patient was followed in the clinic, she dcA^eloped 
nodules in the right hip, the right arm, the 
right groin, the left elbow and in the left 
axilla. The last nodule was observed in the left 
breast on Januar^^ 9, 1941. The patient Avas 
seen on tAvo subsequent occasions and no masses 
Avere found in either breast. She Avas last 
seen on December 8, 1941, and disappeared 
thereafter. 

CONCLUSIONS 

1 . There is no reasonable basis for retain- 
ing the qualifying AA'ord “traumatic” in the 
name of the disease AA'hich AA^as first de- 
scribed by us as “traumatic fat necrosis' of 
the breast.” 

2. The best designation for this clinical 
entitA* AA’ouId seem to be the self-explana- 
torA* “ fat necrosis of the breast,” AA’hich tells 


AAdiat it is, AAdiere it is, and emphasizes 
the fact that an identical process is con- 
cerned AAdi ether it is taking place in mam- 
mary fat, in the omentum or in adipose 
tissue anyAvhere else in the body. 

3. The etiology of fat necrosis of the 
breast is not knoAAui. Trauma, accidental 
or surgical, is the single most important 
predisposing factor 'knoAAm at the present 
time, occurring in nearly 40 per cent of all 
cases. In our series, a bloAv on the breast 
AA'-as the apparent predisposing factor tudee 
as often as AA^as the surgical trauma of an 
operatiA'-e procedure. 

4. The only difference betAveen the forty- 
one patients AA^ho gaA^e a historj'^ of trauma 
compared in a group AAUth the sixty-nine 
AA'ho did not, Avas the increased incidence 
of ecch3unosis in the traumatic group. AH 
other clinical signs, gross and microscopic 
pathological findings and subsequent course 
shoAA^ed no correlation Avith positiA^e or 
negatiA';e histor}'- of trauma. 

5. No correlation has been found be- 
tAA'een the occurrence of fat necrosis and 
aiiA'^ constitutional type. Chronic infection 
as a possible predisposing factor can be 
ruled out. 

6. The importance of obesity, either of 
the indNidual or relatiA^ely of the breasts 
themseh^es, is someAAdiat less than AA'as 
preAnousI}’- emphasized although fat necrosis 
is more apt to occur, AAdth or Avithout pre- 
ceding trauma, in the OA^erAveight group. 

7. The lesions of relapsing febrile nodu- 
lar nonsuppurative panniculitis (’IVeber- 
Christian disease) as thej' appear in the 
breast are indistinguishable from fat necro- 
sis arising in the absence of this sjaidrome. 

8. The clinical signs of fat necrosis of 
the breast are more A^ariable than has been 
preAUOusI}' described. The commonest and 
most confusing sign is attachment to the 
skin. This is found in about 60 per cent of 
cases. 

9. Approximately 45 per cent of cases 
of fat necrosis resemble cancer sufficient!}^ 
closely to make necessary a careful dif- 
ferentiation betAveen the tAA^o conditions; 
in the remaining 55 per cent of cases, Avidely 
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differing benign conditions may be simu- 
lated. In only 20 per cent of cases was the 
correct diagnosis suggested by the history 
or physical signs. 

10. Positive diagnosis can be made only 
by gross and microscopic examination of 
excised tissue. This is not necessary in ail 
cases, but should be resorted to in the case 
of any patient in whom there is any doubt 
whatever that the lesion in question may be 
a malignant one. 

1 1 . Despite the recognition of an increas- 
ing number of cases which do not resemble 
mammary cancer, fat necrosis of the female 
breast retains its importance to the clinician 
because of the remarkable similarity it 
may bear to carcinoma, not only in physical 


signs but on gross appearance of cut ti:sue 
in the operating room. 

12. In closing, let us emphasize once 
more that no woman should be subjected 
to the mutilating operation of radical 
mastectomy unless the presence of a 
malignant tumor has first been proven. 

REFERENCES 

1. Lee, B. J. and Adaiu, F. Ann. Surg., 72; 1S8, 1920. 

2. Lee, B. J. .and Adaiu, F. Surg., Gj-ncc. C" Obxt., 34: 

}2i, 1922. 

3. Lee, B. j. and Adaiu, F. Ann. Stirg., So: 670, 1924. 

4. Hadfield, G. Brit. J. Surg., 17: 673, 1930. 

5. Menville, j. G. Am. J. Cancer, 24: 797, 1933. 

6. Dun'phv, j. E. Arci. Surg., 38: i, i939- 

7. Farr, C. E. Ann. S'nrjr., 77: 5 ’3. >923. 

8. Binkley, J. S. J. A. M. A., 113: 113, i 939 ' 




Malignant tumors of the breast grow more rapidly and are a greater 
hazard during pregnancy. In general, the younger the individual, the more 
rapidlj' a cancer of the breast will grow. This rapidity of growth makes the 
prognosis more grave in this group. 

From “Operations of General Surgery” 85'' Thomas G. Orr (W. B. 
Saunders Company). 


EXPERIENCES WITH BONE GRAFTING PROCEDURES FOR 
THE TREATMENT OF BATTLE CASUALTIES AND WAR 

INJURIES 

* Lieut. Col. Byron B. King 

U. S. Army General Hospital Orthopedic Section 
CAMP EDWARDS, MASSACHUSETTS 


B one grafting procedures have been 
performed at the U. S. Army Gen- 
eral Hospital, Gamp Edwards, Mass, 
in one hundred instances from May, 1945, 
to December, 1945, an eight month period. 
This is by no means an end result study, 
since patients are relatively soon lost sight 
of in military installations. The types of 
patients dealt with in this group were 
somewhat different than those ordinarily 
seen and treated in civilian life. As a group 
these subjects were characterized b}’ severe 
compound fracture and comminution of 
bone with an associated bone and soft 
tissue infection while in many cases there 
was marked soft tissue loss and fibrosis. 
Shell fragment wounds which these pa- 
tients sustained resulted in varying degrees 
of comminution of bone. Usually there was 
an associated extensive wound of the soft 
tissues and the majority of the patients 
presented post-traumatic osteomyelitis 
upon their arrival at the hospital. 

While overseas these injuries had been 
treated by debridement, skeletal .traction, 
plaster immobilization and chemotherapy 
in the form of penicillin and sulfonamides. 
Open reductions had been performed on 
some of the fractures and split-thickness or 
full-thickness skin grafting procedures and 
secondary* closures had been done in many 
other instances. Of the one hundred pa- 
tients under consideration, ninety-one (91 
per cent) had sustained compound frac- 
tures; most of these Avere comminuted. 
Nine (9 per cent) had sustained simple 
fractures while one of these nine had under- 
gone a previous open reduction. Table 1 
lists the relative invob'ement of the various 
bones and joints involved. The average age 


for the group was twenty-six years, the 
youngest patient being nineteen years of 
age and the oldest thirty-nine years of age. 
All the patients were males. Table ii lists 
the various indications for undertaking 
bone grafting procedures in these patients. 

Table i 

RELATIVE INVOLVEMENT OF BONES ANTS JOINTS WHICH 
REQUIRED BONE GRAFTING PROCEDURES 


Per Cent 

Femur 37 

Tibia 25 

Humerus 10 

Humerus and shoulder 2 

Ulna 8 

Radius 7 

Radius and ulna 2 

Clavicle i 

Ankle 5 

Elbow 3 


100 

Forty-eight hours prior to operation, 
except in the case of the nine simple frac- 
tures, the use of systemic penicillin was 
instituted. Twenty-five thousand units 
were given intramuscularly every three 
hours and this was continued for two weeks 
following operation. Two teams of opera- 
tors worked together in most cases. Two 
operators were engaged in remoAung a 
massiA^e tibial graft or an iliac graft, AA^ile 
tAA'o other operators exposed the fracture 
site and prepared the bed for the graft. 
IntraA^enous fluids, including 5 per cent 
glucose in normal saline solution, plasma 
and AA’hole blood AA-ere gNen routinely dur- 
ing the operative procedure. A fracture 
table AA-hich enabled the application of 
traction Avas used to great advantage in 
grafting the femurs. When tibial bone Avas 
utilized as a graft, it was belieA^ed that the 
best type of incision AA^as one AA^hich ex- 
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Fig. I. CpI. C. Compound frac-^FiG. 2. CpI. C., preoperative lateral 
tore of mid-shaft of left femur view, 

was sustained April 17, 1945,10 
a plane crash; non-um'on re- 
sulted; preoperative anteropos- 
terior view. 


Fig. 3. Cpl. C. Six-screw plate 
and right iliac bone were ap- 
plied July 16, 1945; postopera- 
tive anteroposterior view. 

tended from the region of the tibial tubercle 
to the lower end of the bone and passed 
down the lateral border of the crest of the 
tibia, being so placed that it lay I4 inch 
lateral to the tibial crest. The pWiosteum 
was then reOected and the full-thickness 
cortical graft was removed from the antero- 
medial surface of the tibia with the motor 
saw. Additional cancellous bone was then 
removed from the pro.vimal portion of the 
bone %yith a curette. The tibial grafts 
Naried m size, some of them measurino' up 
to 9 inches in length. While iliac bone'was 


IG. 4. CpI. C., postoperative lateral 
view. 

t 

used, often the anterior superior spine and 
both tables of the crest were reihoved as a 
single piece 4 or 5 inches in length. The 
greater portion of the outer table of the 
ilium was utilized as slabs of bone of vary- 
ing sizes and additional cancellous bone 
was obtainable with a curette. The frac- 
ture site was e.\posed through an adequate 
incision and the scar tissue which had 
formed between the bone ends and com- 
minuted fragments was e.vcised as com- 
pletelj’ as possible. The eburnated bone 
ends were rongeured back to healtii}’ 
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appearing bleeding bone and the medullary 
canals were re-established. The bed was 
then prepared for the graft .which was 
maintained in position with 18-8 
SMO stainless steel screws. Additional 
cancellous bone and bone chips were then 

Table ii 

INDICATIONS EOU BONE GRAITING PROCEDURES IN THIS 
SERIES OE CASES 

Per Cent 


Non-union 54 

Bone defect id 

Frail union nith mal-union is 

Frail union ? 

Bone cavity i 

Shattered joint 7 


lOO 

packed about the fracture site. Following 
operation the patient was immobilized in 
a plaster cast or spica except tvhen the 
femur had been reinforced with a bone 
graft. In the latter case, a Kirschner wire 
was passed through the upper end of the 
tibia at the level of the tuberosity and 1 5 
pounds traction suspension was instituted. 
Following this quadriceps exercises were 
begun immediately while knee motion was 
usually started approximately six weeks 
following operation. The period of post- 
operati^'e immobilization a^Traged twelve 
weeks for the larger bones and slightly 
less for the smaller bones. It was considered 
advisable to use ischial caliper braces for 
many with grafted femurs when they be- 
came ambulatory. It was also found advisa- 
ble to protect the donor tibia with either 
a short leg walking cast or a short leg 
brace after the patient became ambulatory. 

Table in lists the various types of bone 
grafts that were performed in this series. 
The majority (43 per cent) were tibial on- 
lay grafts. Thirteen per cent dual grafts 
^yere accomplished and in 20 per cent 
stainless steel plates were used in addition 
to bone. The tibia was utilized as the 
source of bone in 77 per cent, the ilium in 
17 per cent, the tibia plus the ilium in 7 per 
cent, and the fibula in 1 per cent. One 
hundred two bones were grafted in the one 
hundred patients as there were two pa- 
tients who had both the radius and ulna 
grafted. 


Table iv lists the various complications 
encountered. Complications of one sort or 
another were encountered in 40 per cent 
of the patients. Postoperative recurrence 
of wound infection occurred in 21 per cent; 
6 per cent of these were classified as major 

Table hi 

VARIOUS TVPES OR BONE GRAITS EMPLOYED 


Tibial onlay 43 

Plate plus iliac bone 12 

Tibial recess S 

Tibial inl.ay 6 

Sliding tibial inlav plus plate 5 

Hi ac recess 3 

Sliding tibial inlay 2 

Dual, tibial onlay and tibial inlay 2 

Dual, tibial onlay and sliding tibial inlay 2 

Dual, tibial onlay 2 

Dual, tibial onlay and iliac inlay 2 

Tibial onlay plus iliac bone 2 

Tibial onlay — intramedullary. . i 

Dual, tibial onlay and tibial recess i 


Dual, tibial recess and tibial intramedullary i 

Dual, tibial onlay and iliac onlay i 

Iliac onlaj- i 

Dual, tibial inlay with plate and tibial onlay i 

Dual, tibial intramedullary plus Smith-Petersen 

nail I 

Tibial recess plus iliac bone i 

Tibial intramedullary plus iliac bone i 

Plate plus tibial bone i 

Iliac recess plus plate i 

Proximal fibula (for distal ulnar loss) i 

102 

infections and 15 per cent as minor infec- 
tions. Ninety-one per cent of the patients 
had compound fractures to begin with and 
many were complicated with moderate to 

Table IV 

VARIOUS COMPLICATIONS ENCOUNTERED 

Per Cent 

Recurrences of wound infections following 


bone grafting 2i 

Major infections 6 

Minor infections 15 

Fracture of bone graft 8 

Refr.acture of femur i 

Fracture of donor tibia 5 

Following operation 3 

At operation 2 

Slipping of bone graft following operation. ... 3 

Temporarr- tourniquet paralysis 2 


Total complications .^o 

severe degrees of post-traumatic osteo- 
myelitis which often required one or more 
sequestrectomies or saucerizations to pro- 
duce healing of the wounds. Many of the 
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Fig. 5. Fig. 6. Fig. 7. 

Fig. 5. CpI. D. Compound comminuted fracture of junction of middle and lower thirds of left 
radius was incurred April 12 , 1945, due to shell fragment wound; preoperative anteroposterior 
and lateral views. 

Fig. 6. Cpl. D. Left tibial recessed graft was done on July 23, 1945, because of frail union; post- 
operative anteroposterior view. 

Fig. 7. Cpl. D., postoperative lateral view. 


patients presented marked soft tissue loss 
and scarring with resultant circulatory 
impairment. The problem of how long to 
wait after the healing of a previousl^i 
infected wound before bone grafting proce- 
dures are performed is a difficult one. The 
advent of chemotherapy has shortened the 
time interval but in many instances 
the previous infection will flare up in spite 
of its use. No bone grafting procedures 
were attempted until the soft tissue wounds 
had remained healed for one and one-half 
months or longer. It was believed that each 
patient presented an individual problem. 
The severity of the preceding infection in- 
volving the bone and soft tissues had 
to be taken into consideration and the 
condition of the soft tissues overlying 
the fracture site had to be evaluated. If the 
previous infection had been severe or if 
extensive fibrosis and circulatory impair- 
ment of the soft tissues had resulted it was 
believed advisable to wait longer before 
doing the bone graft. In the case of the 


tibia the application of a full-thickness skin 
graft over the involved bone was found to 
be imperative. 

For the entire series an average of 3-5 
months elapsed between the time of the 
healing of the soft tissue wound and the 
bone grafting procedure. This interval 
varied from one and one-half to thirteen 
months. Of the six patients who develop 
major infections following operation one 
subsequently required a below the knee 
amputation. This patient had presented a 
massive loss of the distal half of the 
and a dual tibial graft was performed. Fol- 
lowing the original injury he suffered a 
rather severe post-traumatic osteomj'^elitis 
which had entirel}’’ healed four and one- 
fourth months before the bone graft was 
performed. Also following the origina 
injury he sustained gangrene of the disto 
portion of his foot which resulted in the 
amputation of all his toes. In retrospect, it 
would have been wiset perhaps to have 
performed the below the knee amputation 
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Fig. 8. Sgt. E. Com- 
pound comminuted 
fracture of proximal 
third of shaft of right 
femur was sustained 
Januar}' 30, 1945, as a 
result of rifle fire; non- 
union resulted; pre- 
operative anteropos- 
terior view. 

in the first place instead of attemptin: 
bone graft. Two patients had bone grafting 
procedures done to the proximal portions of 
the tibia. Both of their wounds, which had 
previously been badly infected, broke down 
with a resultant partial loss of the bone 
graft. Of these, one bone graft was per- 
formed one and three-fourth months .after 
wound healing had occurred; the other was 
done four and one-half months after* the 
wound healed. Both patients required 
further sequestrectomies and application of 
split-thickness skin grafts. Both wounds 
healed and will very likely not require fur- 
ther bone grafting. One ununited femoral 
fracture which had been treated by the 
application of a massive tibial onlay bone 
graft developed a profuse postoperative 
drainage. The wound had healed five and 
one-fourth months before the bone graft 
was performed. Several sequestrectomies 
were necessary and the larger portion of 
the bone graft was remo^'ed eventually as a 
sequestrum. Another ununited femoral 


Fig. 9. Sgt. E. An eight-inch, left tib- 
ial onlay graft was applied August 
24, 1945; postoperative antero- 
posterior view. 

fracture had presented a purulent dis- 
charge for three and one-half months fol- 
lowing the original fracture. A massive 
tibial onla}^ bone graft was done two and 
one-fourth months after healing occurred 
but the original sinus tract reopened fol- 
lowing operation and a sequestrectomy 
without removal of the graft was required. 
The last major infection was a patient 
with a large cavity at the proximal end of 
the tibia. This had previously been treated 
by several sequestrectomies followed by the 
application of split-thickness skin grafts. 
One and three quarter months after the 
wound was healed, an incision was made 
laterally through health}'- tissue and the 
periosteum and soft tissues overlying the 
bone cavity were elevated and the cavity 
filled with tibial and iliac bone. Following 
operation this wound broke down with a 
subsequent loss of the bone grafts and the 
split-thickness skin graft. After the infec- 
tion has subsided this patient will require 
a full-thickness skin graft followed by 
further bone grafting procedures. Fifteen 
per cent of the subjects developed minor 
postoperative wound infections. Nine of 
these have healed while and one is healing 
with conservative treatment. Five patients 
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required the removal of screws and se- 
questrectomies they are in the process of 
healing. 

Eight per cent of the patients sustained 
a fracture of the bone graft. All of these 
were massive tibial onlay grafts; six had 
been applied to femurs, one to a humerus 
and one to an ulna. One bone graft frac- 
tured four months following operation 
while the patient was walking without a 
brace; the second fractured in a similar 
manner three and one-fourth months fol- 
lowing operation; the third became frac- 
tured when the patient fell four and 
one-fourth months following operation; the 
fourth fractured seven weeks following 
operation while the patient was still in 
traction suspension. The graft was frac- 
tured when the patient was lifted by the 
.v-ray technician to slip a cassette under the 
thigh; the fifth sustained a fracture of 
the graft twelve weeks following operation 
when the overhead frame fell as he was 
being removed from traction. In three of 
these patients loss of position with bowing 
occurred and an open reduction was per- 
formed in each case with the application of 
a bone plate and iliac bone reinforcement. 
The fifth patient suffered no loss of position 
and was returned to traction suspension. 
In the sixth case a dual tibial onlay graft 
was applied to the distal end of the femur. 
At the end of twelve weeks following opera- 
tion the patient was removed from traction. 
At that time the roentgenogram revealed 
fractures of the grafts without loss of 
position. The seventh case had a massive 
Ubial onlay, graft applied to the humerus, 
riie shoulder spica was removed eleven 
weeks following operation and .v-rays at 
that time revealed a fracture of the graft 
without displacement and with adequate 
callus formation. The eighth patient had a 
dual tibial onlay graft to bridge a defect in 
the ulna. A-rays taken fourteen weeks after 
operation revealed a healed fracture of both 
grafts with solid bony union; this had 
occurred while the arm was immobilized in 
a long arm cast. Residual angulation may 
require a n osteotomy for correction 


One patient w'ho had the application of a 
massive tibial onlay graft to the distal end 
of the femur had remained in traction sus- 
pension for tw'elve weeks following opera- 
tion. Two weeks later the physical therapist 
was attempting to increase motion in the 
knee and the patient sustained a fracture 
of the shaft of the femur at its junction with 
the distal end of the graft. There was no 
loss of position in this case and further 
traction suspension was instituted. 

Five per cent of the patients sustained a 
fracture of the donor tibia. Two of these 
occurred at the time of operation when the 
graft was removed. There was no dis- 
placement and healing occurred unevent- 
• fully. Three per cent of the patients 
sustained donor tibial fractures following 
operation. All three were unprotected by a 
brace or cast at the time of the fracture. 
One fracture occurred four and one-fourth 
months after operation when the patient 
slipped and struck his leg against the 
running board of an automobile, and the 
second occurred four months after opera- 
tion w^hen the patient was jumping vigor- 
ously during exercises in the reconditioning 
gymnasium. . Both of these patients pre- 
sented no displacement and were treated 
by further immobilization. The third pa- 
tient had a small graft 23-1 inches in length 
removed from his tibia for the grafting of a 
non-union of his clavicle. One month fol- 
lowing operation he jumped off a step and 
sustained a compound fracture of the tibia 
which necessitated an open reduction. 

Three per cent of the patients evidenced 
a slipping of the graft follow’ing operation 
with the resultant loss of position. An 
three had massive tibial onlay grafts ot 
the femurs and all three were in traction 
suspension. By altering the traction ap- 
paratus, two of the patients were com- 
pletely realigned while the third was 
improved sufficiently to insure satisfactory, 
although not anatomical, alignment. 

Two per cent of the patients sustained 
a temporary tourniquet paralysis of the 
donor leg. Function returned to normal m 
both. 
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SUMMARY AND CONCLUSIONS 

One hundred bone grafting procedures 
have been performed during an eight- 
month period. Ninety-one per cent of these 
patients presented compound fractures 
Avhich were extensively comminuted in 
most instances, and sixteen per cent 
resulted in a massi^"e loss of a portion of the 
entire shaft of the bone involved. The 
wounds were characterized by varying 
degrees of post-traumatic osteomyelitis 
and soft tissue loss and fibrosis. Complica- 
tions were encountered in 40 per cent of the 
patients. There were 21 per cent recur- 
rences of wound infections following opera- 
tion. Six per cent were classified as major 
infections and 15 per cent as minor infec- 
tions. Eight per cent of the bone grafts 
became fractured; 3 per cent required 
surgical correction and 5 per cent required 
only further immobilization. Three per 
cent donor tibias were fractured when the 
patients became ambulatory. Sixty per 


cent of the patients have had an uneventful 
convalescence to date but end result 
studies are impossible in this series of cases. 

The major problem has been that of 
avoiding a postoperative flare-up of a 
preceding infection of bone and soft tissues 
and it is felt that the condition of the over- 
lying soft parts is of the greatest importance. 
In many cases adequate full-thickness skin 
grafting of granulating or scarred surfaces 
as a preliminary step is of major impor- 
tance in decreasing the incidence of post- 
operative infections following subsequent 
bone grafting procedures. 

The use of systemic penicillin before 
and after operation has lessened the time 
interval between the healing of the original 
wounds and bone grafting procedures. 
However, recurrences of infection in bone 
will occur in spite of its use. The average 
time inter^^aI allowed to elapse between 
healing of the original wounds and subse- 
quent applications of bone grafts averaged 
3.5 months in this series of patients. 



TREATMENT OF LARGE VENTRAL INCISIONAL HERNIA* 


Herman A. Pink, m.d. 

PITTSBURGH, PENNSYLVANIA 


V ENTRAL incisional hernia still poses 
a major surgical problem. A review 
of the literature in the last ten years 
reveals many ingenious methods advocated 
for hernial repair. Fascia lata as pedicle 
and free transplant grafts have been used 
extensively as has preserved beef .fascia. 
The recti muscles have been severed at 
their pubic insertion, overlapped and 
sutured to the opposite pubis. Preserved 
beef fascia has been used over the hernial 
site being sutured to the fascial edges of the 
hernia. Extraperitoneal operations have 
been described with and without excision 
of the hernial sac, incision into the rectus 
sheath, folding inward of the rectus fascia 
and uniting the layers above individually. 
In the last few years cutis grafts have 
been utilized for hernial repair. 

In 1934, Dr. B. Z. Cashman began utiliz- 
ing an exceedingly simple extraperitoneal 
type repair with excellent results. Others in 
the group have also used this method with 
similar results. As frequently occurs a 
careful search of the literature revealed 
that this technic was not new at all but had 
been described in great detail by Dr. Irving 
Haynes of New York in 1913 with a report 
of seven patients successful!}'’ treated. How- 
ever, no description of this technic nor 
reference in any detail has been found in 
the last ten years. Since it has proven of 
great value in certain large incisional 
hernias, we believe that this method 
of repair should again be called to atten- 
tion as a valuable adjunct in the surgeon’s 
armamentarium. The illustrations in Dr. 
Haynes original article are so excellent and 
clear-cut that it was considered super- 
fluous to make others. The illustrations on 
technic, therefore, are absolute copies with 
the original notation from his article. 


TECHNIC 

The operative technic is quite simple as 
evidenced by a careful examination of the 
illustrations. The old scar is excised and 
usually the hernial sac is found just beneath 
the skin. The subcutaneous fat is dissected 
free from the hernial sac by sharp and blunt 
dissection being careful not to perforate 
the peritoneum. As much fat as possible is 
removed from the sac and the dissection is 
carried wide in all directions until all the 
fascial boundaries are identified and ex- 
posed for a short distance around the 
hernial ring. Allis forceps are placed at 
intervals along the hernial ring edges to 
identify them easily. If the sac is not 
to be opened, inversion is begun and the 
sac is inverted in three to four layers using 
No. 30 stainless steel wire. The sac may 
be opened and an}’^ intra-abdominal work 
necessary performed followed by peritoneal 
closure with catgut and inversion with wire 
in the usual manner. If the sac is quite large 
in comparison to the size of the hernim 
ring, a portion of the sac may be excised 
before inversion and the peritoneal edg^ 
reunited with catgut followed by the 
inverting sutures of wire as usual.^ The 
entire procedure is technically quite simple 
and the inversion is accomplished with 
surprisingly little tension. Care is main- 
tained, particularly in inverting the first 
layer, but there has been no damage to 
abdominal contents in any of the patients. 
In some subjects with a marked panniculus 
llpectomy was done following the hernia 
repair. 


RESULTS 


There were thirty-one patients operated 
upon at the Elizabeth Steel Magee and St. 


* From the University of Pittsburgh School of Medicine. 
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Francis Hospitals since 1934. There, have 
been three other cases not analyzed because 
they were too recent to include. There 
were no operative deaths in the series 
(including the three cases not considered) 
and only one recurrence, insofar as we 
have been able to trace the patients. 
Twenty-five subjects were followed from 
six months to eight years; the others were 
not traceable one to four months after 
operation, hence were not seen again. 

Only the following interesting and illus- 
trative cases will be considered in detail: 

CASE REPORT 

Case i. B. S,, a colored female, aged 
twenty-seven and weighing 206 pounds, was 
admitted to the Elizabeth Steel Magee Hospital 
for the first time, August, 1944, with a ventral 
hernia along the entire length of a suprapubic 
midline incision. She had had a cesarean section 
in 1942 after a forty-eight-hour labor. This was 
followed bj' an extensive pelvic peritonitis 
necessitating hospitalization for one hundred 
days. The hernia occurred soon after discharge 
and was repaired shortly thereafter, the technic 
used being unknown. Repair was done again on 
August 5, 1944, by the inversion technic and the 
patient had an uneventful postoperative course, 
being discharged on the thirteenth postopera- 
tive day. She was readmitted on the twenty- 
second postoperative day with a large abdominal 
wall abscess involving the entire incisional 
area and necessitating incision and drainage. 
Despite this massive wound infection there was 
no recurrence of the hernia. 

On November 30, 1946, she was readmitted 
to the Elizabeth Steel Magee Hospital, eight 
and one-half months pregnant. A classical 
cesarean section was done through a right 
rectus incision made two-thirds above and 
one-third below the umbilicus to avoid the 
hernia repair. No difl'iculty was encountered 
in performing this cesarean section and no 
evidence of any recurrence of the hernia could 
be found. She was discharged well ten days 
later, although her postoperative course was 
complicated by an asthmatic bronchitis. In 
January, 1947, she noted herniation of the 
recent right rectus cesarean section scar which 
involved the entire incisional area. She was 
readmitted to the Magee Hospital in March, 
1047, and the new hernia repaired by the inver- 


sion technic March 6, 1947. At. this time, the 
repair of the suprapubic hernia was palpated 
intra-abdominally and was felt as a smooth 
ridge i inch thick and i inch wide. This repair 
at no time showed evidence of weakening. When 
seen on April 8, 1947, her recent hernial area 
appeared well healed. 



Fig. I. A sectional view of hernia. The contents 
maj'^ be disregarded; the construction of the sac 
is tlie important feature. The difTercnl 
structures arc lettered the same through- 
out: a, skin; />, subcutaneous tissue; c, external 
fascia covering tlie abdominal muscles; 
d, muscular layer; c, internal muscular 
fascia and peritoneum. 

Case 11. E. A., a white female, aged 
twentt^-four, weighing 175 pounds, was ad- 
mitted to the Elizabeth Steel Magee Hospital in 
May, 1942, with an incisional hernia involving 
an entire right rectus incision. This occurred 
after a pelvic laparotomj’^ in 1941. On May 15, 
1942, the hernia was repaired b3'’*the inversion 
technic, not knowing that this patient was 
approximateb’^ four months pregnant. This was 
due to the marked' obesitj’’ which made pelvic 
e.\amination difficult, and a historx’^ of pro- 
longed periods of amenorrhea in the past with- 
out pregnancy. She had an uneventful course 
and delivered spontaneous!}' on September 22, 
1942, at the Magee Hospital. 

She was seen again in July, 1945, at which 
time the hernia repair showed no evidence 
of weakening, but a small umbilical hernia was 
noted. This was repaired in August, 1945, using 
the usual Mayo technic. The upper portion of 
the old hernia repair was palpated intra-abdo- 
niinally and the ridge of inverted tissue was 
easily felt and found to be quite solid. She was 
again delivered at term on January 29, 1946, by 
low forceps and on the fifteenth postpartum 
day there was no evidence of recurrence of 
either hernia. 
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C.'VSE in. M. S., a sixty-five j-ear old, white 
female, v'eighing 140 pounds was admitted to 
the St. Francis Hospital in May, 1944, with a 
ventral hernia involving the entire suprapubic 
midline scar. This followed a drained pelvic 
laparatomy in 1926, This patient had had 
four repairs of this hernia, the last being in 1942. 
The technic of these repairs was the usual 
excision of the sac and reapproximation of the 
abdominal wall in layers. This patient also had 
partial intestinal obstructive symptoms. On 
May 2, 1944, the hernia was repaired with the 
inversion technic. The sac was opened and 
Intestinal adhesions were separated prior to 
inversion. Follow-up one and one-half years 
afterward found her with no evidence of 
recurrence. 

Case iv. C. D., a forty-three year old 
white female, weighing 285 pounds, was 
admitted to the Elizabeth Steel Magee Hospital 
in July, 1942, with a histor^’^ of ventral inci- 
sional hernia I'epair in 1930. This hernia 
recurred within a short time after being re- 
paired. On July 29, 1942, this hernia was 
repaired with the inversion technic and 
lipectomy performed at the same time. There 
was no evidence of recurrence three months 
after operation, but unfortunatel}’’, we have not 
been able to trace this patient further, 

C.ASE V. M. C., a thirt3’’-eight year old 
colored female, weighing 184 pounds, was 
admitted to the Elizabeth Steel Magee Hospital 
in February, 1945, with a ventral incisional 
hernia 8 inches in diameter above the umbilicus. 
This followed an exploratory laparotomy 
through a midline incision above the umbilicus 
in 1937. On March i, 1945, the hernia was 
repaired by the inversion technic. Follow-up 
since then has revealed no recurrence of the 
hernia. 


Case VI. C. M., a fifty year old, white 
female, weighing 134 pounds, was admitted to 
the Elizabeth Steel Magee Hospital in August, 
1943. The patient had had a second laparotomy 
through a suprapubic incision in 1942 which was 
followed by a hernia in the lower third of the 
incisional area. This extended for a distance of 
4 cm. down over the symphysis pubis. A repair 
by the inversion technic was performed on 
August 31, 1943. The patient had an unevent- 
ful postoperative course but Ity January, 1945, 
the lower portion of the hernia had recurred. 
This was repaired again on April 27, 1945, by 
excision of the sac and approximation of the 
abdominal wall in layers. At the time of opera- 
tion the upper two-thirds of the hernia repair 
was found to be quite solid and the recurrence 
was only in the lower third. 

COALMENTS 

There are interesting data in this series. 
Sixteen, or one-half of these patients 
weighed over 180 pounds, one weighing 
285 pounds. Three patients were diabetics. 
Twenty of these subjects were either 
drained or had a severe postoperative 
infection preceding the occurrence of the 
hernia. 

In nineteen patients the peritoneal 
cavity was not opened. In onlj^ two patients 
was it necessary to excise part of the sac. 
In addition to the hernia repair, one pa- 
tient had a h3'Sterectom3’^ and in three, 
lipectoni}' was done for large abdominal 
panniculi. 

There were fourteen patients in whom 
the postoperative temperature never rose 
above ipo.4°F. In all patients but two. 


.ndjacent fascia cleanly exposed. The first suture, to take up the slack or fullness in the sac is 
shown. 

Fig. 3. A view of the outside of the hernial sac with the first inverting suture in position. 

Fig. 4. To represent the appearance after the first suture has been drawn tight. 

Fig. 5. A cross section to show the infolding produced by the first suture and the placement of 

suture No. 2. 

Fig. 6. Suture No. 2 has been tied and the muscle edges brought together. Suture No. 3 is shown in 

place. 

Fig. 7. Suture No. 3 has been tied and the surfaces of the fascia over a wide area have been brought 
in firm contact. This last suture rolls inward, the edges of the muscles forming the hernial orifice. 
A figure-of-eight retention suture is shown in position, tied over rolls of gauze, and the skin edges 
coaptated by a last stitch.* 

* Illustnations from Figures i to 7 have been taken 
from Flayne’s article, Nctc York Slate J. Med., 13:630- 
637, I 9 ‘ 3 - 
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Fig. 8. A'-ray taken six months after opera- 
tion. Note the three layers of steel wire 
sutures and regularity of fascial edge. 


the postoperative temperature was never 
above ioo.4°f. after the third postoperative 
day. One patient had abdominal distention 
and a subcutaneous wound infection due to 
an intestinal injury while separating intra- 
peritoneal adhesions and one patient a mild 
pulmonary atelectasis. There were two 
mild wound infections occurring shortly 
after operation and one large abdominal 
wall abscess as mentioned in Case i. 

The lack of any severe postoperative 
complications or marked morbidity has 
been an outstanding feature in the conva- 
lescence of these subjects. That these 
patients have not been ideal operative risks 
is indicated by the fact that sixteen of 
the patients weighed over i8o pounds, 
three patients being diabetics and five 
hypertensives. 

All of these hernias were fairly large 
varying from approximately 3 to lo inches 
in diameter, the average being between 5 
and 7 inches. The youngest patient was 
eighteen years of age and the oldest 
sixty-five. 

In 1934, catgut and Kangaroo tendon 
were used as suture material and in 1937 


silver wire was utilized. Since that time, 
stainless steel alloy wire (30 gauge) has 
been used with the exception of one case. 
Here the surgeon preferred catgut, having 
had no experience with wire. We believe 
that wire has definite advantages since it is 
non-absorbable and causes minimal tissue 
reaction. 

That this t343e of repair with wire is of 
definite value is proven bj* some of the 
cases. In Case i the patient developed a 
massive postoperative wound infection 
and went to term of pregnancy two yeap 
later, without anj* recurrence of the hernia 
repair. After her second cesarean section 
she had a postoperatiye asthmatic bron- 
chitis which resulted in a hernia through 
her recent incision but did not disturb the 
original repair. In Case 11, the patient was 
operated upon not knowing that she was 
approximatel}'^ four months pregnant. She 
went to term and delivered spontaneous!}' 
four and one-half months after operation. 
She was again delivered vaginally at term 
four years later without any evidence of 
recurrence of the hernia. Case ni had four 
repairs by other technics without wire. 
Follow-up one and one-half years after 
repairs with the inversion technic using 
wire, found her with no recurrence. 

The hernia which recurred after utilizing 
the inversion method was Case vi. The 
recurrence was in the lower-third of the 
midline scar while the upper two-thirds 
remained solid. We believe that this vas 
due to the hernia extending down over the 
symphysis pubis for a distance of 4 cni., 
therefore, it was not suitable for infolding. 

The advantage of this method of repair 
manifests itself in the ease with which the 
procedure is carried out, the utilization 0 
all the thinned fascia in the sac to build up 
a stronger wall, the lack of great tension 
on the suture lines and that should per- 
chance the repair break down there is no 
disruption of the abdominal wall but merel} 
a recurrence of the hernia. With these large 
hernias, some with multilocular sacs an 
with underlying adherent Hscera, there is 
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Fig. 9. Case v. a, before operation; b, two months after operation. 

considerable saving of time in not having 
to dissect all the abdominal la^’^ers. Also 
the method of suture is quite simple and 
time saving. It must be emphasized that 
the hernia must be reducible and there 
should be no symptoms of obstruction, 
partial or complete, if it is to be inverted 
without opening the sac. 

The disadvantage that suggests itself 
immediately is the danger of perforating the 
intestine when the sac is not opened and the 
inverting sutures are introduced. This has 
not occurred in any of the patients nor 
in the seven cases reported by Haynes. The 
only intestinal injury occurred in one case 
in which the peritoneum was deliberateh' 
opened and intestinal adhesions separated. 

Another theoretical danger to be considered 
is the increased intra-abdominal pressure 
created by inverting the 'large sac and the 
abdominal walls themselves; however, this 


has caused no disturbance at all in anj* of 
the patients. Intestinal obstruction and 
possible strangulation of the intestines 
could be considered another danger theo- 
reticallj- but practicall}^ this has never 
occurred. It has been axiomatic that where 
there are any symptoms of partial or 
periodic partial intestinal obstruction the 
sac is to be 'opened and adhesions separ- 
ted. When there have been no intestinal 
S3m'iptoms the sac has not been opened and 
none of these patients have developed intes- 
tinal obstructive sjmiptoms partial or. com- 
plete. This repair offers the simplest solution 
for cases in which the coils of intestine are so 
firmh* adherent that separation would be 
difficult and in which the adhesions have 
not produced any tendency towards intesti- 
nal obstruction. 

Ha^mes reported on seven patients with- 
out recurrence in a period of two \'’ears and 
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advocated this technic for the very large 
hernias that seem to be almost bejmnd any 
of the accepted methods of treatment. We 
have broadened his concept to include 
smaller hernias because of the ease of 
repair as well as excellent results. 

CONCLUSIONS 

1 . A simple inversion technic for ventral 
incisional hernial repalr is presented. The 
technic may be utilized in large and small 
hernias. 

2. Thirty-one cases are presented with 
one recurrence, no mortality and a very 
low incidence of morbidity. 


3. The recurrence occurred when the 
hernial sac extended over the symphysis 
pubis. 

4. Stainless steel alloys ■wire is of value in 
hernial repair. 

I wish to thank Dr. B. Z. Cashman for his 
help and counsel in the preparation of this 
material. I also wish to thank the other mem- 
bers of the staff for permission to include their 
cases in this report. 
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It should be noted that the so-called umbilical hernia of adult life does 
not occur through the umbilicus. It is a protrusion through the linea alba 
just above the umbilicus or, occasionally, just below that structure. 

From “A Short Practice of Surgery” by Hamilton Bailey and R. J- 
McNeill Love (H. K. Lewis & Co., Ltd.) 



PREVENTION OF REPEATED MISCARRIAGE 


Lawrence Kurzrok, m.d. and Charles Birnberg, m.d. 

NEW YORK, NEW YORK BROOKLYN, NEW YORK 


T he problem of repeated miscarriage 
has been troublesome and difficult 
for the obstetrician. Considerable 
prominence has been attained in recent 
literature by new advances in therapy to 
prevent repeated miscarriages. We wish to 
go one step further in treatment of this 
condition. 

It is a well known fact that there are a 
great many miscarriages and we are prone 
to blame them in many instances on defec- 
tive fetuses without realizing that there is 
probably a very good cause for the ab- 
normality in the fetus. We incline to the 
theorv o.f MalB that manv miscarriages are 

• V V-’ 

due to faulty implantation and believe 
that the invasiveness of the trophoblastic 
layer is dependent upon the amount of 
stimulation that it receives from the ante- 
rior pituitary and the placenta — in other 
words the depth and strength of attach- 
ment of the placenta depends upon the 
amount of prolan produced, either by the 
anterior pituitary or by the placenta. 
Many times we have performed Aschheim- 
Zondek tests on patients presumably 
pregnant in whom a ^■aglnal examination 
failed to establish such a diagnosis. Thev 
were approximately six weeks from the 
last menstrual period and we found only 
a moderate follicular stimulation or even a 
negative response, only to find two weeks 
later on repeating the test a full positive 
test for pregnancy. This absence of a posi- 
tive pregnancy test at a time when we 
normally would expect a full positive 
response is undoubtedly due to lack of 
prolan production, and we believe 'it most 
likely to occur in those women who have a 
considerable genital hypoplasia and in 
whom the uterus barely reaches a normal 
size at six weeks’ gestation. It is not 
unusual to find in this group of hypoplasias 
some defect in the production of a good 


progestational phase prenienstruall}^, al- 
though a poor luteal phase is not ruled out 
by the absence of genital. hypoplasia. 'It is 
generally agreed that the production of 
prolan is highest in the first trimester of 
pregnancy with a gradual decrease there- 
after. There is some evidence to show that 
the production of estrogen and pro- 
gesterone lies in the sync3rtial cells.” We 
also know that a large percentage of 
miscarriages occur during the so-called 
“danger period” around three to three and 
one-half months of pregnane^', at a time 
when the corpus luteum of pregnancy is 
degenerating and the placenta takes over 
its function. It is verj' reasonable then to 
believe that insecure implantation of the 
placenta would result in insufficient pro- 
duction of the hormones necessary' to the 
life of the pregnancy and bleeding at the 
site of the poorest S3mc3^tial penetration, 
i.e., separation of the placenta. Reduc- 
tion in corpus luteum excretion and estro- 
gen production frequently precede death of 
the fetus and 'miscarriage.^'® We are often 
unable to recover a fetus even though we 
have had the opportunity to follow the 
patient from the beginning of bleeding and 
we believe the same phenomenon takes 
place as in the rabbit, namely, resorption of 
the fetus. 

It is our belief that Rh incompatibilit}- 
does not produce miscarriage. 

We have not had sufficient experience 
with vitamin E, except in threatened 
abortion. In such patients we were unable 
to obtain a salvage rate of anj- considerable 
proportions. In this series of cases no 
A'itamin E was given an\'’ patient. 

We have on occasion given verj* large 
doses of estrogens to patients during earR 
pregnane^'. We have in no patient inter- 
rupted pregnane}* e^"en with doses of 
200,000 R.Ul of progynon B given in a 
143 
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period of seven to ten days. We did, how- 
ever, have one patient who had cramps 
after the administration of 30,000 K.U., 
at five months’ gestation and therefore 
discontinued the medication. . 

Vaux and RakofF reported good resulte 
in treatment of repeated miscarriage with 
estrogen-progesterone therapy. We also 
had good results with such treatment for 
the most part but had a number of failures, 
including some in patients whom we 
subsequently have carried through suc- 
cessfully on the medication indicated in this 
paper. They state that only when death 
of the fetus has been suspected do the 
chorionic gonadotropins begin to drop 
and do so quite precipitously. \Jhen the 
serum gonadotropins fell to 100 M.U. the 
fetus was usually non-viable Yet it is 
difficult to tell whether the death of the 
fetus definitely preceded the drop m 
aonadotropins. In addition, no specific 
mention of frequent repeated readings is 
made. We also know that in some patients 
with genital hypoplasia, the estrogen 
excretion is normal. We had two failures 

in one patient on estrogen-progesterone 
therapy when we did not take the genera 
physical make-up of the patient into ac- 
count; tall woman, heavy bones, masculine 
pelvis, rather stout, with girdle obesity 
and other evidences of hypopituitarism. 

Rutherford® has brought out an excellent 
point with which we are in complete 
accord, namely, that a patient who has 
miscarried is entitled to a thorough work-up 
to find wherein she fails, wherein her genital 
system is unable to carry the load of 
pregnancy, or even function normally 
during the non-pregnant state. Unfortu- 
nately too many good obstetricians _ and 
gynecologists do not check their patients 
carefully after a miscarriage. Every woman 
who has miscarried twice, or in whom there 
is evidence of some endocrine disturbance 
should have the following tests performed 
at a time when she is not pregnant: (i) 
Basal metabolic rate, (.2) sugar tolerance-— 
three-hour test, (3) endometrial biopsy — 
premenstrual, (.4) examination of hus- 


band’s semen, and (5) general physical 
examination and vaginal examination 
to determine the existence of genital 

^Xgram®’has reported his results with 
pregneninolone and vitamin E which v ere 
favorable in a moderate proportion of cases. . 
Our experience with pregneninolone was 
less fortunate, as we had a few mjcar- 
ria-es. using doses of 20 to 30 mg. dailj. 
We did not combine the pregneninolone 
with vitamin E, however. We do not 
believe that pregneninolone is an act . 
substitute for corpus 
the form of progesterone by 
Incidentally, we have one pat.ent who has 

been taking 20 mg. "f/i jg 

daily in the second half of the J 
for the past four or five months, ^vho note 
increased growth of haiPon ber 
was corroborated; the hair exce 
considerable and is light m 
to normal. We have discontmued 

cation, teaiporarily. Has anj^ 
occurrence been noticed. 0 ip action’ 
neninolone has possibilities of 5^^ 

estrogenic, corpus luteiim an 
hormone. We do not know which actio 

will result in the body. _ 

Smith, Smith, and jdiol 

ported increased excretion of pre„ . 

fn pregnancy from .admmistration of di 

ethylstilbestrol. It is our belief that tl 
natural estrogens act in the af.™ n«nn^^. 
We have used ethinyl estradiol i • 

"ases, in place of alpha-estrad.oh wath 
satisfactory results Tte dosaSe 
cases was 0.05 mg. ot etnmji 
three times daily. There were no cases 
nausea or other untoward ehects. 

R. Kurzrok” has reported verj e. 
results in the treatment of repea d 
carriage with estrogen by 
combination of corpus In^eum, 
and chorionic gonadotropin R 
Our results are comparable m percenta.^ 
of salvage, and we have f^bowed 
on similar therapy, with the P . 
the prolactin which was not used 
seriii. Our dosage of corpus lutcum 
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higher than* the average amount he gave, 
though we are working on a group of cases 
now, using smaller amounts of corpus 
luteum hormone, namely, 2 mg. per 
injection. 

We are reporting herein a series of 
twenty-seven cases of repeated miscarriage 
treated by the administration of anterior 
pituitary-like hormone (APL), corpus lu- 
teum hormone (CLH) and estrogen. These 
women had miscarried from one to three 
times previously. 

Treatment in our cases was begun as soon 
as a diagnosis of pregnancy was estab- 
lished or suspected, and consisted in the 
following: 

Anterior pituitary-like hormone, 1,000 to 
2,000 units three times a week until four 
and half months’ gestation, then 1,000 
units two times a week till eight months. 

Corpus luteum hormone 5 mg. three 
times a week until four and a half months’ 
gestation,, then twice a week until eight 
months. 

Estrogen — alpha-estradiol H to i nig. 
daily, depending upon the extent of uterine 
and genital hypoplasia present. In a few 
cases, ethinyl estradiol 0.05 mg. three 
times a day was given instead of alpha- 
estradiol with no apparent difference in 
effect. 

Results. We were extremely fortunate 
in our results. There were no interruptions 
of pregnancy in our twenty-seven cases. 
Miscarriage did not take place, though 
there were cases- which bled even during 
treatment. We do not believe the treat- 
ment outlined is a panacea for all mis- 
carriages, nor does it preclude further 
improvements and changes as our con- 
ceptions, knowledge and armamentarium 
improve and grow. The babies delivered 
were normal, with the exception of one, 
which was a Mongol; in this case, active 
movements had been heard at three and a 
half months, and the fetal heart at four and 
a half months’ gestation. This patient 
went into labor ten days before term, had a 
spontaneous easy delivery, the weight of 
the baby being 5 pounds 10 ounces. 


Case histories and pertinent findings 
follow : 

S. M;, para two, gravida three, age forty 
years, had a normal first pregnane^’-. She had a 
spontaneous miscarriage at three and a half 
months with the second pregnanc3^ She was 
delivered at term with this pregnancy by low 
forceps of a 7 pound 3 ounce male infant. 

A. R., para two, gravida five, had a normal 
first pregnancy, followed by three miscarriages 
at three and three and a half months. Periods 
occurred everj"^ three and a half to five and a 
half weeks, with a three-da}^ flow. It took sev- 
eral years for the patient to conceive this time. 
Medical induction was attempted several times 
up to two weeks past term, and then a cesarean 
section performed. The babj'- was a normal 
814 pound boy. The patient looks like a hypo- 
thyroid and hypopituitary. The basal metabo- 
lism during pregnane}' was plus six, plus 
thirteen. The admitted age was forty-one, but 
the woman looked much older. 

P. 'S., age twenty-nine, para one, gravida 
two, had one miscarriage at nine weeks. Her 
periods occurred every three to six weeks for 
six days, with occasional flow of four to five 
days. On first examination at ten weeks’ gesta- 
tion, the uterus was seven to eight weeks in 
size, with the cervix small and fairly firm. The 
breasts showed raised areolae, with moderate 
development of the nipples and a normal 
amount of gland tissue. The uterus was con- 
sistently two weeks behind in size throughout 
the pregnancy. Deli-i'ery was by low forceps as 
a direct persistent occiput posterior. The baby 
was a normal female, weight 6 pounds 3 ounces. 
On examination six weeks postpartum, the 
uterus was small and normal in size. 

A. S., para one, gravida one, had a normal 
menstrual histor}'. The patient was first seen at 
six and a half weeks’ gestation, at which time 
the uterus was anterior, two-thirds normal size 
and firm in consistenc}'; the cervdx was infantile 
and longer than the uterus. There was a soft 
spot just at the junction of uterus and cervix. 
The Ascheim-Zondek test was negative but 
was positive at eight and a half weeks, at 
which time the uterus was normal in size, with 
a positive Hegar sign. This patient was treated 
till eight months’ gestation, and was delivered 
three weeks after cessation of therapy, of a boy 
weighing 4 pounds 9 ounces, breech presenta- 
tion. Check-up examination three months after 
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delivery revealed a uterus about three-fourths 
normal size. We believe that this tj^je of patient, 
will repeatedly miscarry, and believe that her 
medication should have been continued till full 
term. 

T. W., age forty, para two, gravida six, had 
three miscarriages with the first three preg- 
nancies, at two and a half to three months. 
The fourth pregnancy was carried to term with 
therapy, and a cesarean section performed 
because of fetal distress; there was considerable 
atelactasis at birth, requiring oxygen tent for 
over a week with complete recovery. The fifth 
pregnancy ended in miscarriage at three months, 
but no medication had been given during the 
gestation. The sixth pregnancy was carried to 
full term, and a normal child delivered by 
cesarean section. This babj’’ also suffered from 
atelectasis, requiring oxygen therapy for a 
week. Treatment was continuous throughout 
the entire pregnancy. The patient herself 
presents outward appearances of a hypo- 
pituitary; when hormone therapy was not 
administered during pregnancy, the patient 
miscarried each time. 

F. W., age thirty-two, para two, gravida 
three, had originally been seen for sterility. The 
uterus was small, normal in size, and biopsy 
showed full secretory phase. Under treatment 
for a short time, the patient conceived, and was 
put on pregneninolone 20 mg. daily. She mis- 
carried at about three months, and was seen 
by one of us at and from the time of rupture of 
the membranes; no fetus was found. Menstrual 
periods had begun at eleven years, every thirty 
da^'s, with a three-day scant flow. This patient 
has been carried to term twice since, each time 
delivered by low forceps of 
living normal children, male and female, 
weighing between 6 and 7 pounds. The uterus 
on most recent examination is about three- 
fourth normal size, the right ovary about twice 
normal size and believed to be the site of a 
dermoid. 

M. \\ ., age thirty-two, para one, gravida 
three, had a miscarriage at ten weeks, with the 
first pregnancy, at which time an intact sac 
with a five weeks’ fetus was obtained. An 
ovarian cyst 10 by 4 cm. was palpated, and 
allowed to remain, with gradual recession in 
size. The second pregnancy terminated in 
miscarriage at ten weeks, when an intact sac 
was found with no fetus; the placenta was thin 
and very poor in appearance. The uterus has 


always been about three-fourths* normal size 
during the non-pregnant state.. The third 
pregnancy was carried to term with therapy 
and a normal female infant tveighing 5 pounds 
10 ounces delivered by low forceps. 

T. L., age ttventy-seven, para two, gravida 
five, began to menstruate at thirteen years of 
age, irregular periods occurring every three to 
four months, scant in amount. The uterus 
was infantile, the size of the terminal phalanx 
of the index finger. Periods were regulated 
about once a month xvith estrogen therapy. 
There was no difficulty in conception, the first 
two gestations ending in miscarriages at four 
months and six weeks, respectively. The third 
pregnancy was carried to term with treatment 
during the first seven months. The fourth 
pregnancy terminated in miscarriage at four 
months during which time no medication was 
given. The fifth pregnancy was carried to term 
without treatment; however, the patient bled 
and stained almost continuously for the first six 
months. Deliveries were by low forceps, the 
babies being girls, weighing 6 pounds 8 ounces 
and 7 pounds 1 ounce, respectively. We believe 
this patient was very fortunate to carrj’’ through 
the last pregnancy; certainly she was a threat- 
ened abortion throughout the first six months. 
It is conceivable that had any more placenta 
separated, she would have been unable to 
carry through to term. 

J. G., age thirty-four, para one, gravida two, 
was seen for sterilitj^ after the first pregnane} , 
which ended in miscarriage at two months. 
She presented no evidences of abnormality and 
conceived with little difficulty soon after. 
She was carried to term without difficulty on 
therapy and delivered by low forceps of a bab} 
weighing 7 pounds, 6 ounces. 

H. E., age thirty-eight, para two, gravida 
five, had a normal first pregnancy with a no^ 
mal child. The two following pregnancies ende 
in miscarriage at three months, and a prema- 
ture birth at seven months which did not sur- 
vive, respectively. A work-up revealed a uterus 
slightly smaller than normal; basal metabolism 
of minus eleven and thirteen, and a goo 
progestational premenstrual endometrium. 
With the fifth pregnancy, she was carried on 
therapy till eight and a half months, ant 
delivered spontaneously almost two wee 'S 
before term. The baby weighed j pounds 10 
ounces, and was a Mongol with thyroglossa 
and branchial duct remains. Fetal movements 
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in this case were very definitely audible at 
three and a half months, and the fetal heart at 
four and a half months. This is the only ab- 
normal child delivered in our scries. The uterus 
was consistently smalt throughout pregnancy. 
The Rh factor was positive in both husband 
and wife. 

F. H., para one, gra\'ida two, age thirty-one, 
had a miscarriage at two and a half months 
with the first pregnancy, at which time an 
intact sac was found but no fetus. The second 
pregnancy was carried to term. The patient 
was delivered by low forceps, of a female 
infant weighing 6 pounds 12 ounces; therapy- 
was given only till the patient was four and a 
half months' pregnant. 

Ai L., age twenty-eight, para one, gravida 
four, had a familial history of diabetes, a 
brother and two aunts having the disease. 
However, the patient herself showed no evi- 
dence of diabetes. The first three pregnancies 
terminated in miscarriages at eight to nine 
weeks. The uterus was a small normal size, 
and one fibroid the size of a hazelnut was 
palpable. With the fourth pregnancy, therapy 
was instituted and the pregnancy carried to 
term. The patient was delivered by low forceps 
of a normal male infant weighing 7 pounds 
12 ounces. The menstrual history of this woman 
indicated onset at fourteen years of age, oc- 
currence of periods every five to si.\ weeks, with 
a three-day light flow. 

B. S., age twenty-eight, para one, gravida 
four, had three miscarriages at two and a half 
to three and a half months. With the fourth 
pregnancy, the patient had vaginal bleeding 
early in gestation, in addition to a complication 
of phlebitis of both legs with fever. She was 
carried to term under therapy and a cesarean 
section performed because of a breech presenta- 
tion, ruptured membranes and a long slow 
poor labor. The child was normal. 

B. S., age twenty-four, para one, gravida two, 
had a miscarriage at two months with the first 
pregnancy. She was placed on therapy during 
the second gestation, when she began to stain 
and had a brownish discharge at six weeks. The 
patient was carried to term and deli^■ered by 
low forceps of a normal male child weighing 
7 pounds 9 ounces. 

F. S., age tAventy-si.x, para one, gravida three, 
had two miscarriages between two and three 
months. Her general appearance was that of a 
h>-popituitary, heavy bones and a long face. 


The third pregnancy was carried to term on 
therapy and the patient was delivered by low 
forceps of a normal child. 

S. W., age tliirty-two, para one, gravida 
three, had two miscarriages at two and a half 
to three months. She was treated for irregular 
periods with APL and estrogens with good 
results. During her third pregnancy she was 
started on sheep pituitary but proved allergic 
to it, and the routine as given in this paper was 
begun. She was delivered at term of a normal 
male child weighing " pounds 14 ounces. This 
patient is a typical hypopituitary with heavy 
android pelvis, moderate obesity, thick bones 
and a long face. Periods ha\'e continued regular 
since pregnancy, but the uterus is somewhat 
smaller than normal, especially considering the 
number of pregnancies. 

A. E., para one, gravida two, had irregular 
periods, usually every eight to ten weeks, and 
occasionally skipped eight to nine months. The 
first pregnancy ended in miscarriage at four and 
a half months. Whth the second pregnancy the 
patient was put on therapy and delivered of a 
normal full term male infant weigiiing 8 
pounds 3 ounces. The uterus on postpartum 
e.xamination was about three-fourths normal 
size. The pelvis was android. 

E. B., age twenty-two, para one, gravida 
three, sufi'ered a miscarriage at seven weeks 
with her first pregnancy. The second pregnancy 
went two weeks postmature with delivery of an 
8 pound 9 ounce baby; therapy had been given. 
During the third pregnancy she began to bleed 
early and bled for over a month though therapA’ 
had been instituted. She was delivered four 
weeks postmature of a normal baby weighing 
over 8 pounds. Therapy had been continued till 
seven months. 

.M. A., age twenty-eight, para one, gravida 
two, had periods e^’ery twentj'-six days, lasting 
five to six days. The first pregnancy ended in 
complete miscarriage at three months. Therapy 
was not instituted with the second pregnancy 
until bleeding had already begun and then was 
continued throughout the pregnancy. Bleeding 
continued during the first three months. We 
believe that a larger dosage of APL should 
have been given, the amount at that time per 
injection being 500 units. The patient was 
delivered by low forceps at term of a normal 
baby boy weighing 9 pounds i ounce. Her blood 
pressure rose to 145/100 during the last month 
of pregnane}'. 
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F. S., age lAventy-two, para one, gravida one, 
came to us for sterility, and the following results 
were obtained on series of tests: Basal metabo- 
lism minus ten, sugar tolerance 70-86-74-70, on 
three-hour tests. Her periods began at twelve 
years of age, ever}' thirty-three days, with a 
four-day flow. Endometrial biopsy was per- 
formed at the time of an expected period and 
showed an early secretory phase; however, the 
patient skipped this period, and was proven 
pregnant two weeks later. The uterus on 
original examination was about two-thirds 
normal size and became normal in size at six 
weeks’ gestation. Therapy was continued till 
eight and a half months. The patient was 
delivered at term by low forceps of a living 
normal baby weighing about 63-^ pounds. 

E. C., age thirty-four, para one, gravida 
three, had periods every twenty-eight days, 
lasting five to six days. The patient was treated 
by us for ovulation bleeding of five 3'ears’ 
duration, during which time she bled three 
weeks out of each cycle. With treatment this 
condition was corrected. The first pregnancy 
ended at four months in spontaneous miscar- 
riage with the fetus present. During the next 
pregnancy the patient was given corpus 
luteum by injection and estrogen bj’ tablet, 
and miscarried at three and a half months, the 
fetus being present on this occasion also. With 
the third pregnancy, the patient was placed 
on our present therapy, and despite early 
bleeding and brownish discharge during the 
second month lasting about three to four 
weeks, she was earried to term and delivered 
of a normal female child weighing 7 pounds 2 
ounces. She is again pregnant and is receiving 
medication, thus far with good results. 

E. D., age twenty-seven, para two, gravida 
two; this patient was treated by us for amenor- 
rhea of two years’ duration. Previously her 
periods occurred about twice a year, and at best 
the intervals were one to six months apart. 
With treatment tiic periods were regulated 
monthly and the patient Ijccame pregnant. 

I hcrapy was instituted and tlie pregnancy 
carried to term with delivery of a normal child, 
a girl, weighing •* jjounds 12 ounces. The 
patient’s peri<xis iiave continued normal since, 
and a second pregnancy completed to term 
without therapy, a normal child resulting. 

R. !•., age tuenly-seven, para one, gravida 
tiirre. had two miscarriages at three and tw«» 
and a h.ilf notntiis uitli the first two preg- 


nancies. The patient has a markedly contracted 
android pelvis, and the uterus was two-thirds 
its normal size. Endometrial biopsy revealed a 
good secretort' endometrium, and the basal 
metabolic rate was normal. The patient 
became pregnant and was carried to term on 
routine medication. She was delivered by 
cesarean section of a normal male infant weigh- 
ing 6 pounds 5 ounces. The Aschheim test was 
positive at six weeks’ gestation. The patient 
bled at seven and a half weeks’ gestation for 
almost a week, and the pregnancy rat test was 
negative at two months. At this time pelvic 
examination showed the uterus to be soft, about 
six weeks’ gestation in size, and the patient 
was considered still pregnant. Repetition of the 
pregnancy test at two and a half months gave a 
positive response. We believe this patient should 
have been given much larger doses of APL m 
the early weeks of pregnancy, as high as 2,000 
units, instead of the 1,000 twice a week which 
had been given prior to the threatened abortion. 

R. E., age twenty-seven, para one, gravida 
five, had three miscarriages at six weeks and 
one at eleven weeks. The patient sulTered with 
migraine severely. She was carried throughout 
the fifth pregnancj' under therapy and delivered 
by low foreeps of a normal male infant weighing 
about 7 pounds. 

M. C., age twenty-three, para three, gravida 
three, had a stillbirth at seven months with the 
first pregnane}’. Bleeding had occurred practi- 
cally throughout the pregnancy. The second 
pregnancy produced a seven months li'c 
infant weighing 2 pounds 4 ounces which sur- 
vived. With the third pregnancy the patient 
was carried to term with therapy till eight 
and a half months. Delivery was clTected of a 
normal infant weighing 4 pounds 10 ounces. 

E. G., age thirty-two, presented a hirsute 
appearance, with hip obesity and suffered from 
considerable dysmenorrhea. Her periods began 
at fourteen years of age, every twenty-eight to 
thirty-one days, with a three- to four-<lay flo", 
scant in amount. The uterus was more or less- 
bicornuate with dimpling at the fundus, ont 
half normal in size with a hypoplastic cervix. 
On becoming pregnant she was carried to term 
on therapy and delivered of a normal fenia <■ 
infant. 

.M. L., age twenty-three, j)ara four, gravic .i 
live, had normal pregnancies with the hr:" 
three gestations. .NIiscarriage with the fonrtl- 
pregnancy rKcurred at five months. During t.K 
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fifth pregnancy, bleeding occurred throughout 
the fourth, fifth and sixtli months with occa- 
sional spotting after tlie seventli month. 
Therap}' was begun at four months and con- 
tinued till eight and a half months. The patient 
was delivered at term, of a normal female 
infant weighing 5 pounds 8 ounces. \\'e believe 
it likely that miscarriage would have taken 
place had therapy not been given, especially in 
view of the previous difficulty. 

COXCLUSIOXS 

1. The treatment and pre\-ention of 
repeated miscarriage is still in the e.vperi- 
mental stage. 

2. Any patient who has had two mis- 
carriages, and/or who shows clear e^ddence 
of endocrine genital dysfunction or h^-po- 
plasia with occurrence of e^'en one mis- 
carriage, should be investigated as to 
glandular and genital capabilities. 

3. Twenty-seven patients who had mis- 
carried from one to three times were 
treated with combined therapy, consisting 
of APL, CLH and estrogens. Twenty- 
seven babies were delivered, all of which 
were normal, except one, which was a 
Mongol. 

4. There were no postpartum hemor- 
rhages, nor were there any unusual com- 
plications during labor or puerperium. 
Type of delivery was unaflected. Cesarean 
section was performed in four cases. 

5. Labor did not set in earlier than ten 
daj's after discontinuance of the injections. 
In most cases, there was a lapse of approxi- 
mately three weeks. In several other cases 
in which CLH had been given without APL, 
bleeding occurred about three weeks after 
stopping of the therapy, at four, four and a 
half, and six months, respectively. 


6. We are inclined to give our more 
recent patients larger doses of APL in the 
early months, namely 2,000 units three 
times a Aveek, and trust that this null tend 
to prevent the bleeding which sometimes 
occurred in the first trimester. 

7. Therap}" for repeated miscarriage 
should be prophylactic. Treatment begun 
after miscarriage has already’' threatened is 
in many instances hopeless, as the fetus is 
often beyond help or entirel}^ resorbed; 
however, such treatment should be insti- 
tuted until a definite diagnosis can b( 
made as some cases will be carried througl 
successfully. 

8. Many patients other than those 
presented in this paper, who presented 
evidence of endocrine dysfunction, and 
whom we considered quite likely to mis- 
carry, have been treated b}’' us prophylacti- 
cally during pregnancy, with excellent 
results, using the therapy as outlined. 
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ART IN THE NASAL PLASTIC OPERATION 

I'lUW! TUn I’CMNT ()!• VIBV' OF THF RHINOI.(X5!ST 


LoUlv M. I'j'AlU.S(AN', MJ)/ 

i J.pl'jvi " t«' *»f I l.r mf? U«» sfd «»f ( Pm; tf •» ru'o!» 


y.i w VOKK, 

AS tlif ccnlr;!! ir.itiiJf, tlir nose ;!tu-< <<. 
J \ tiu- apptMiaiuc *<f al! the iVaturr-. of 
liu* fai'c. *1 lit* siiapr (tl the n(>^e 
ina\ cttrielale the iealtue'., ihihIiu iii-’; an 
harmi>nii)Us appearame and a plea'lnj' 
e^prc•^^illn, or, on the eontrary, it tnav 
proilvn c c-VaetK the Jipposjte <‘ihvt. 1 fuieerl. 
the apjiearanee ol eaeli and every leattire 
ot the face is inlivteneed ijy its relation 
to the si^'e and shape of ilie nose. 

Standard artistie eoneepts of finin. pio- 
poition .and h.innony apply to the elleet 
of the shape and sixe ol the nose«tn the rest 
of the features, faei.al eontours .and expres- 
sion. A Irnig face is ex.apner.ated by a lone 
nose; the face appe.ars rounder when tire 
nose is shortened. A rnoder.ately protruding 
chin is accentuated by a lonj; nose, but it 
l)cconies inconspicuous .and m.ay even be 
attractive if the nose tilts iir the saniedircc- 
tion ns the chin. A recedin'; chin is ac- 
centuated by a retrousse nose. Deep-set 
eyes look sunken when the bridy'c of tire 
nose is too high; prominent eyeb.alis appear 
to protrude if the brirlge of the nose is t<»o 
low. A high forehead is exaggerated if it is 
continuous with the nose without a de- 
pression below the glabella; whereas a low 
forehead is less cons|)icuous if it is con- 
tinuous with the nose through a high nasal 
root. A receding forehead is accentuated 
if the bridge of the nose is high. A high 
nasal bridge exaggerates broad checks; 
while, on the other hand, it tends to .soften 
the effect of narrow cheeks. A Hat or a 
saddlenose gives a coarse appearance to the 
face. If the upper lip is too short, proper 
balance is established by adequate shorten- 
ing of the nose. By producing harmony of 
features the objectionable “plastic look” 
is avoided. 


N‘!:\v vniu; 

A fitimber al these factors affecting facial 
harmony and expression .are illustrated in 
the following eases. Practical suggestions 
in surgical technic are made under each 
topic. 

long face is exaggerated by a long 
noM*; the face a[)j)e;irs rounder when the 
nose is shortenetl. (lugs, i and 2.) 

Shortening of the nose is done on three 
planes; the midline (se/)tum and columella) 
.anil the two al.ie. 'I’lie midline should be 
slightly longer th.itr the lateral planes, or 
the result will be either a hanging septum 
or a retracted columella. A hanging septum 
would require further shortening of the 
septum, while a retracted columella can be 
corrected by insertion of a cartilage graft 
between septum and columella. 

In shortening the lateral cartilages, care 
should be taken that both alac are even, 
otherwise one nostril will be higher than the 
other. I'his result may be ax'oided by 
leaving the excess of lateral cartilage until 
the end of the operation and until the 
sutures are in place. The excess of upper 
lateral cartilage will thus be apparent and 
the exact .amount can be removed from 
each side. 

In the operation of Case i, a partial sub- 
mucous resection of the nasal septum was 
performed to correct an existing defect 
in na.sal function. The cartilage removed 
served as a homogenous cartilage graft 
for the correction of a saddle nose in 
another case. 

In Case II, a left inferior turbinotomy 
was done at the end of the operation to 
retain jjroper function. Indeed, some form 
of intranasal surgical procedure lor the 
maintenance of free passage of air is neces- 
sary in over 50 per cent of nasal plastic 
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Fig. I. Case i. Long nose, short upper lip; and c, preoperative views; 


B and D, postoperative illustrations. 


operations. The position of the A-estibuIe 
of the nose is altered when the nose is 
shortened and adjustment must be made 
for its new position. A thick or even a 
slightly deflected septum, a septal spur, 
a moderatelj' hj^pertropliied anterior tip of 
the inferior turbinate will impinge on the 
vestibule and interfere with the passage 
of air after the nose is shortened and nar- 
rowed. The nasal plastic operation will of 
itself not correct nasal obstruction; on the 
contrary, it ma}’ produce it. Measures for 
prevention or correction of nasal obstruc- 
tion must be planned and carried out 
in each operation. The form and the 
function of the nose are anatomically 
interdependent. 

If the upper lip is too short, proper bal- 


ance is established by adequate shortening 
of the nose. (Figs. 3, 4 and 5.) 

The efl'ect of a short upper lip is dis- 
harmony of features in the lower part of the 
face. A long septum and nasal spine im- 
pinges on the upper lip at the philtrum. 
The amount of these structures that are 
removed determines the increase in the 
size of the upper lip. 

Figures 3, 4 and 5 show cases Avith 
short upper lips and manj’’ other defects. 
Some of these defects developed as a 
consequence of fractures which occurred in 
childhood. The nose is broken more fre- 
quentlj’- than any other part of the body. 
Such injuries can very often be traced to 
early childhood when the child, in first 
learning to walk, falls frequently. There 
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Fig. 2. Case ii. Long nose, bulbous tip; \ and c, preopcratively; b and 
D, postoperative y. 

may have been what was considered a the nose than is palpation. In the antero- 
slight injury with little bleeding, yet a posterior position, the nasal bones are 
fracture of the nose was overlooked. With superimposed on the bones of the skull and 
growth, deformities develop and the func- face, and manj'^ fractures will escape detec- 
tion of the nose is increasingly impaired, tion in the plate. Careful palpation, how- 
Such deformities could be prevented by ever, will readily elicit crepitus and detect 
treating fractures of the nasal bones and displacement. It is safe to assume that 
septum in the same way as fractures of anj'^ whenever the nose has received a severe 
other part of the body — by replacement blow it is a broken nose until proven 
and retention of the broken fragments otherwise. 

shortly after the injurj'^ and before union The variety of malformations that map' 
takes place. Even a marked displacement of result or develop from a broken nose is 
the bone can often be pushed into normal quite considerable. Thus the plastic opera- 
position where it may remain even without tion required may be complicated and 
splints. But if nothing is done at the time, must be carefully planned. It is usually 
a complicated operation may later be possible to correct both the inner and outer 
necessary to achieve the desired result. defects in one operation. The septal carti- 

In the light of my experience, .v-ray is lage remoA'^ed can be utilized to correct a 
less reliable for the diagnosis of fracture of saddle deformity which may be present 
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Fig. 3. Case m. Fracture sustained in cliildhood; a and c, preopera- 
tivcly; b and d, postopcrativcly. 


or ^vhich may occur in the course of a dilli- logical eft'ect on the patient and his family 
cult operation. Occasionally, however, it is which must be anticipated before the 
necessary to perform two operations: first operation. The patient should be an enio- 
a nasal plastic, and a subsequent operation tionally stable and a psychologically ad- 
on the septum in order to obtain the best justable type who is entirely dissatisfied 
results in both form and function of the with the present appearance of his nose, 
nose. The patient’s concept of the existing de- 

A moderately protruding chin is exagger- fects and of the results to be obtained by 
ated by a long nose but becomes unobjec- an operation, should agree with those of 
tionable, and may even be attractive if the the surgeon. If patient and surgeon do not 
nose is tilted in the same direction. A see eye to eye in this matter, the operation 
slightly receding chin is improved when the should not be undertaken. No matter how 
distance between the chin and the nasal esthetlcally successful the results may be, 
dorsum is reduced by a nasal plastic opera- the operation has failed in its purpose if the 
tioi\. (Figs. 6 and 7.) patient afterwards continues to complain. 

Radical changes of appearance following “I look so strange; I can’t get used to 
certain plastic operations, such as may be myself.” A happier paltent is the objective 
seen in Figures 6 and 7, produce a psycho- of the operation. 
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Fig. 4a. 


Fig. 



Fig. 4. Case iv. Fracture sustained in childhood; .a, preoperative 
view; b, postoperative view. 

Fig. 5. Case v. Curved dorsum, hanging septum; a, preoperatively; b, 
• postoperativcly. 


A flat or a saddle nose gives a coarse ap- 
pearance to the face; this is readily cor- 
rected by means of cartilage graft. (Fig. 8.) 

A nasal plastic operation was performed 
in Case viii to narrow the nose, and a sub- 
mucous resection of the septum was done 
to correct nasal obstruction. The cartilage 
removed from the septum was cut into 
long strips and used for building up the 
depressed nose. The additional cartilage 
required had been removed from another 
case ten days previously. This cartilage 
was kept on ice in sterile saline solution. 
The patient was seen two and one-half 
years after the operation and no evidence of 
absorption of cartilage was apparent. 

Fresh autogenous septal cartilage is 
undoubtedly the best material for correc- 


tion of nasal depressions. Fresh homoge- 
nous septal cartilage is second choice. I 
have often collected septal cartilage from 
several cases, kept it in sterile saline solu- 
tion on ice for two weeks, and then used 
it for the correction of the saddle nose. 
Culture of the solution was made before 
using the cartilage. Fresh rib cartilage 
taken from the patient adds to the extent 
of the operation and is not so satisfactory 
for this purpose as septal cartilage. Rib or 
septal cartilage preserved in antiseptic 
solution tends to be absorbed when placed 
in the dorsum of the nose. This tendenej^ 
is greatlj’^ reduced when the cartilage is 
used in the amount necessary for building 
up a chin. Ivory, metals and plastic ma- 
terials are not absorbed, but they remain 
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Fig. 6. Case vi. Moderately protruding chin, long nose; a, pre- 
operatively; n, postopcratively. 

Fig. 7. Case ^^I, Moderately receding chin, Iiigh nasal profile; a, 
prcopcrativciy; n, postopcratively. 


Fig. 613. 


Fig. 7n. 


a foreign body, and there is a tendency for 
them to be extruded in time. I am notv 
preserving fresh septal cartilage by quick 
freeze tvith carbon dioxide snow, keeping it 
frozen in the ice-chamber of the refrigerator. 
There is good reason to expect that this 
will prove a satisfactory solution to the 
problem of the preservation of fresh 
cartilage, A report on the results with this 
cartilage will be made in due time. 

Deformities in both nose and chin call for 
correction of both defects. (Fig. 9.) 

A receding chin is usually accompanied 
by a long nose. A nasal plastic operation 
does not alone establish harmony of 
features in these cases. The shortened nose 
increases the space between the chin and 


the tip of the nose, and accentuates the 
recession of the chin. A combined nasal 
and chin plastic is required in such cases. 
The material to be used for building up the 
chin is similar to that required for building 
up a saddle nose. The use of fresh septal 
cartilage is obviousl}'^ not feasible since the 
amount required is considerable. The inser- 
tion of ivory is the simplest procedure but 
this remains a foreign body and tends to be 
extruded in time. Autogenous rib or hip 
graft is very desirable but it more than 
triples the extent of the operative pro- 
cedure. Following the technic of Dr. L. A. 
Peer, I have used diced septal cartilage 
preserved in antiseptic solution (metaphen 
4 per cent) in several cases. Because of 



August, ir)47 


1 5 ^’ AiiK-ricHu jiHinuiiorsiiiKiTy Pcarlmaii — Nasal Plastic Operation 



Fig. 8. Case vm. Flat, broad nose; a and C, preoperative views; n and 
D, postoperative views. 


the relatively large volume used for build- 
ing up a chin, the amount of absorption 
seems to be slight. The procedure with this 
material is simple and easily carried out. 
There is reason to believe that the quickly 
frozen cartilage mentioned in connection 
with Case viii will solve the problem of 
having a supply of fresh cartilage always 
available. 

The nasal tip is the index of a nasal 
plastic operation. (Figs, lo to 15.) 

Obtaining a well formed tip often calls 
for the best in skill, judgment and experi- 
ence on the part of the surgeon. The 
surgery of the nasal tip is largely the sur- 
gery of the two alar cartilages. These car- 
tilages form the major part of the lower 
end of the nose and determine the shape of 
the tip and nostrils. Defects of the alar 


cartilages are many and varied and they 
arc often a challenge to the ingenuity of 
the surgeon. 

The surgery" of the nasal tip is extensive 
and only a few “don’ts” too often over- 
looked will be mentioned. The midline 
incision on the columella for the insertion 
of cartilage graft in the dorsum of the nose 
is never necessary and should not be made. 
All dorsal grafts can be more easily inserted 
through an intranasal incision and an ex- 
ternal scar is thus avoided. In removing a 
triangular section of alar cartilage for nar- 
rowing the nose, care should be taken not to 
make the nostril too small. Very small and 
pinched nostrils are unattractive and often 
ruin nasal function. If the columella is 
short, it is futile to attempt to hold it up by 
sutures from the septum pulling the colu- 
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Fig. 9. Q(se ix. Receding chin, high nasal profile; and c, preoperatively; 

H and D, postoperatively. 


mella upward. It may appear satis factor^’’ 
on the operating table, but in a few weeks 
the movements of the upper lip in talking 
and laughing will pull the columella down 
to its former position. If the tip of the nose 
must be raised a little, a cartilage graft 
on the dorsum of the tip will help. In rare 
and extreme cases the columella must be 
lengthened, by incisions in the upper lip. 

Adhesions in the vestibule of the nose 
resulting from previous operations or 
trauma produce nasal obstruction and 
dimpling of the affected alae. Correction 
by skin grafting is difficult and uncertain. 
Such adhesions are easily corrected by 


incising the scar tissue and suturing a thin 
strip of rubber between the septum and the 
lateral wall, leaving the rubber in place 
for seven to ten davs. Uneven alar car- 

v' 

tilages are quite common. As a result, the 
tip of the nose may be longer, broader or 
higher on one side, and the nostrils uneven. 
The larger ala should be reduced by exci- 
sions to approximately the size of the 
smaller ala. It is usuallv difficult in such 
cases to make the alae and nostrils on both 
sides precisely alike. It should be empha- 
sized that the slightest loss of tissue at the 
tip of the nose, especially at the rim of the 
nostrils, is a serious disfigurement difficult 
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Fig. 13. Case xiii. Bulbous tip; a, preoperatively; b, postoperative^. 
Fig. 14. Casexiv. Hanging nasal tip; a, preoperatively; b, postopera- . 

tively. 

Fig. 15. Case xv. Uneven nasal tip; a, preoperatively; B, postopera- 
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postoperative view of twin in a; d, postoperative view of twin in b. 

to repair. This should be borne in mind In shortening a long nose, it is a good 
■when carrying out measures of asepsis, precaution to remove only half of the 
making incisions, applying any of the post- estimated excessive length of the septum 
operative splints and when making use of first. The rest of the septum requiring 
compression for narrowing the nose. removal should be shaved down with a 

In performing nasal plastic operations on knife gradually", thus guarding against 
identical twins (Fig. i 6 ), care should be making the nose too short. If the septum 
teken to maintain the identical appearance, and nasal spine impinge on the upper lip, 
To do this, it is best to perform the opera- making it too short, they should be re- 
tions consecutively, while the memory of moved with biting forceps, using the same 
the technical details is fresh. In the above precaution of “a little at a time.” After 
cases, one of ■the twins, b, had had her the sutures are in place, the length of the 
nose fractured in childhood. Her nose was nose is carefully inspected. If it is slightlj'^ 
longer and she had nasal obstruction from a short or slightly long, the required correc- 
dellected septum, which required a sub- tion should be made at once and thus avoid 
mucous resection. The predominant defect a subsequent secondar3^ operation. If it is 
m this pair of twins was the excessive length noted that the nose has been made a little 
01 the nose. ' too short, it may be immediately lengthened 
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Fig. 17A. 


Fig. i8a. 



Fig. 17. Case x\"n. Nose overemphasized in photographs; a, preopera- 
tivclj-; n, postoperatively. 

Fig. 18. Case xviii. Nose broken in childhood; a, preoperativeiy; n, 

postoperatively. 


as follows; The septal mucous membrane 
is undermined on each side for about three- 
quarters of an inch and the mucous mem- 
brane pulled down to the desired length. 
The mucous membrane is then sutured to 
the columella on either side. Perforations 
between the septum and columella can be 
avoided by supplementing the through- 
and-through sutures with sutures of the 
mucous membrane and columella on each 
side. 

Major effects in harmony of features can 
often be attained by minor changes in 
nasal structure. (Figs. 17 to 20.) For pro- 
fessional reasons, the movie actor, photog- 
rapher’s model, television performer, etc., 
often require an operation which would 


otherwise be unnecessary. These cases, 
especially, require caution and conserva- 
tism in obtaining the desired photogenic 
results with only slight structural changes. 
The nasal passages should be scrutinized 
for any obstruction that may interfere 
with the quality of the voice after opera- 
tion. The end result should be clearly 
visualized and the alterations in the struc- 
tures should be pre-determined to the 
minutest detail. If a very small bony hump 
is present, it should be removed with a 
fine rasp. The saw should not be used for 
this purpose, as it is likely to remove more 
than is required, producing the unat- 
tractive scooped “plastic-looking” nose, 
por the same reason, scissors or a Jos'eph 
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Fig. 19. Case xix. Slight imperfections of nose; a, preoperatively; b, 

postoperativeljr. 

Fig. 20. Case xx. Prominent nose; a, preoperatively; b, postoperatively. 


septal punch should not be used for re- 
moving a triangular piece of the lower end 
of the septum in shortening the nose. Too 
much may be cut away. It is much safer 
to use a No. 15 Bard-Parker blade to 
shave awaj'^ the lower end of the septum 
cautiously to the desired length. Instru- 
ments that have been devised for measur- 
ing the nose and features are of little help 


in determining the millimeter changes of 
the soft, flexible tissues of the features 
which change in form more or less with every 
slight expression 'of the face. Calculations 
based on the usemf rigid measuring rods 
and routine rules can not substitute 
for the taste, judgment, caution and 
experience required in a delicate nasal 
plastic operation. 





CLOSURE OF COLOSTOMIES AND FISTULAS OF THE 

LARGE BOWEL* 


Lieut. Col. Charles S. Hertz! and Col. D. Henry Poer! 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


G unshot wounds of the large bowel 
have been man}* and varied in 
World War ii. The management of 
these cases in the combat areas was superb, 
as evidenced by the brilliant results in lives 
saved. The highest praise must be given 
to those surgeons who, under the most 
trying circumstances of battle conditions, 
fatigue, limited personnel and equipment 
performed so nobljT 

The immediate surgical treatment con- 
sisted of repair of the damaged colon by 
suture or by exteriorization of the damaged 
segment or by an obstructive resection of 
the traumatized area. Suture was usuall}’ 
reserved for the lowermost portion of the 
colon where mobilization for exterioriza- 
tion is impossible. In these cases a 
proximal colostomy was performed to di- 
vert the fecal stream. 

In civilian life a colostomy is closed by 
the surgeon who created it and who there- 
fore knows the true picture of it. In war 
surgerj' tliis opportunity is usually lost. 
Many of the soldiers with colostomies are 
returned to the United States for closure. 
The surgeon in the general hospital in the 
Zone of Interior is the one confronted with 
this task. He is aAvare of the arduous cir- 
cumstances under Avhich the colostomy was 
formed. The operative notes may be brief 
or absent. Therefore, he is presented with a 
real problem as to the best way in which to 
complete the surgical care of these soldiers. 

Persistently draining fistulas not infre- 
quently complicate these cases. They usu- 
ally communicate with some portion of the 
intestinal tract. The purpose of this paper 
is to present our experiences in dealing with 
these tAvo problems: (r) closure of colos- 


tomies and (2) closure of large boAvel 
fistulas. 

COLOSTOMIES 

Thirty-tAVO patients haA'^e had their co- 
lostomies closed at Newton D. Baker Gen- 


Table I 
COLOSTOMIES 

Location No. 

Cecum or ascending colon 9 

Transverse colon (including flexures) . 6 

Sigmoid colon 17 

Total 32 


eral Hospital. Table i indicates the location 
of these colostomies. Some of them AA^ere of 
the sigmoid, double-barreled type, usually 
created for the purpose of diA'-erting the 
fecal stream from a repaired distal lesion. 
Some of them had . been formed as an 
e.xteriorization of an injured portion of the 
colon. In six patients an obstructiA'e resec- 
tion of a portion of the colon had been 
performed. In four of these a double- 
barreled colostomy AA-as formed. In the 
remaining tAA’o, the tAA'o limbs of boAvel 
AA^ere brought out at difl'erent points on the 
abdominal aattII. (Fig. i.) The methods of 
closure used are shoAAm in Table ii. During 
1944, most of the closures Avere done extra- 
peritoneally. The intraperitonea 1 method 
AA'as used for the most part during 1945. 

Preoperative Care. It is our belief that 
the preoperatiA^e care of these patients Avas 
a most important factor in the ultimate 
results obtained. The folloAving three 
points receiA’-ed particular emphasis: 

I. Diet. In order to get the patient in 
as good condition as possible for surgery 
he AATas put on a high-protein, high-carbo- 
h3^drate diet. Supplementary Adtamins AA^ere 


* Read before the Annual .Meeting of the Society of the University Surgeons, February 7-9, 1946, New York City, 
t Dr. Hertz has resumed his surgical practice in Allentown, Pennsylvania. Dr. Poer has resumed his surgical 

practice in Atlanta, Georgia. 
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Fig. I. Colostomy sites: a, exteriorization of wound of cecum with resulting 
intussusception of ileum into cecum closed fay transverse suture e.vtraperito- 
neally; b, exteriorization of wound of ascending colon; closed extraperitoneally 
after ofaliteration of spur; c, ofastructive resection of hepatic fle.xure 
creation of double-barreled colostomy; closed intraperitoneaily by end-to-end 
anastomosis; d, resection of right half of colon with ileum and transverse colon 
brought out through separate incisions; closed intraperitoneaily; E, resection of 
right half of colon with ileum and transverse colon brought out as double-bar- 
reled colostomy; closed extraperitoneally: F, resection of splenic flexure of colon 
with limbs brought out separately; closed intraperitoneaily by end-to-end 
anastomosis; g, double-barreled sigmoid colostomy. This type was closed intra- 
peritoneally by end-to-end anastomosis, or extraperitoneally, after crushing of 
spur, as indicated in Figures 2 and 3. 
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Fig. 2. Operative steps in closure of colostomj- after obliteration of spur. ellipticuil 
incisions around stoma; b, dissection of bowel from fascia and muscle; c, excision of 
skin from stoma; d, everted bowel wall freed and turned back; e, trans\'erse suture 
of stoma. 


added as indicated. For the three days 
immediately preceding surgery he was 
placed on a low residue diet. During the 
twenty-four hours preceding surgery the 
patient received only clear liquids. 

2. Mechanical Cleaning oj the Bowel. 
At the time of arrival at this hospital, 
following a trip of A'arying length of time 
from overseas, many of these patients had 
a large amount of inspissated material in 
the distal loop. Accordingly, active meas- 
ures were taken to clean this out. Bv using 
irrigations and enemas of ^yater and oil 


this was accomplished. After the distal loop 
was completely cleaned out, it was irri- 
gated three to five times weekly. In view 
of the fact that the patient, on arrival at 
this hospital, had had his colostomy for 
approximately four months it was usually 
found that the diameter of the distal loop 
had decreased moderately. It was believed 
that these frequent enemas would tend to 
restore the tone of this distal portion of the 
bowel and at the same time restore it to a 
more normal size. On the morning of oper- 
ation both the proximal and distal loops 
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of the co/ostoniy were irn'giitcd with sterile 
saline solution until clear. 

3 . Cbemothcrapy. Su 1 fathaiidinc 
(phthalylsulfathiazolc) was used in fifteen 
of these cases. It was given for a period of 
three to five days preopera tively. In view 
of the reports of Poth it was considered 
worth while' to use this drug. In addi- 
tion to its efi'ect on the bacterial count, 
sulfathalidinc also reduced the bulk of the 
feces and rendered them more liquid in 
consistency. 

Operalion. Elliptical skin incisions were 
made completclj- encircling the colostomy. 
(Fig. 2A.) These incisions were continued 
downstream toward the peritoneal cavity, 
separating the fascia and muscle from the 
bowel Avail, The fascia was carefully and 
thoroughlj’ exposed so that a satisfactory 
and strong closure could be cfl'ccted later. 
(Fig, 2B.) In those eases in which the 
colostomy spur had been crushed by 
clamps, the peritoneal cavity A\'as not 
opened. After separating the attached skin 
from the colostomy stoma (Fig. 2C) the 
cufl’ of everted bowel Avail Avas carefully 
turned back into its normal position. 
(Fig. 2D.) Keene has stressed the A^alue of 
this procedure. This reduced considerably 
the size of the defect to be closed. It AA-as 
then possible to close this opening trans- 
A^ersely. (Fig. 2E.) The first roAV Avas made 
AA'ith a Connell suture or a simple OA'-er-and- 
over suture. A second roAv of a continuous 
Cushing suture Avas used. The suture 
material used in these cases AA'as No. oo 
chromic catgut on an atraumatic needle. 
The peritoneum AA'as then opened and the 
closed boAvel returned to its normal posi- 
tion Avithin the peritoneal caA'ity. (Fig. 3F.) 
It Avas our belief that this AA'as an impor- 
tant step in the prcA'ention of a post- 
operath'e incisional hernia. Dixon and 
Benson likewise adA'oeated this return of 
the closed boAvel to its normal location 
Avithin the peritoneum. Pilcher and Na- 
deau, on the other hand, carefully re- 
frained from entering the peritoneal caA'ity 
and instead placed the closed boAA'el be- 
tAA'een the peritoneum and the transversalis 


fascia. A careful abdominal Avail closure 
Ava.s then performed in order to minimize 
the chances of herniation. (Fig. 30.) The 
procedure Avhich has just been described 
Avas also found suitable for closing those 
colostomies in Avhich the colon injury had 
been exteriorized Avithout the formation 
of a spur. In these cases, after restoring 
the CA'crtcd cuIT of mucous membrane to 
its normal position, a simple transA'erse 
closure in tAvo layers AA'as satisfactory. 

As pointed out b}' Keene, there is much 
danger associated AA'ith the application of 
spur-crushing clamps in these combat 
injured soldiers. The limbs maj' haA'e been 
rotated, the mesenteric border may be in 
the spur or another loop of boAvel may be 
caught in the colostomy loop. For these 
and other reasons it Avas decided in our 
more recent cases that an intraperitoneal 
approach Avith more accurate A'isualization 
of the limbs of the colostomy Avas safer. 
Accordingly, the colostom}' stoma AA'as dis- 
sected free Eom the surrounding tissue as 
just described and the peritoneum AA'as 
entered. The boAvel Avas mobilized as aa'cH 
as possible so that its deformitjr could be 
studied and the method of closure deter- 
mined. In those patients in Avhom a com- 
plete transsection of the colon had not 
been done a simple transA'erse suture some- 
times AA'as sufficient to produce an adequate 
lumen. In the other patients the colostomy 
limbs Avere reunited b}' means of either an 
end-to-end or a side-to-side anastomosis. 
In those patients in Avhom a side-to-side 
anastomosis was performed the two limbs 
of boAA'el Avere placed in an isoperistaltic 
position. In the majority of the intraperi- 
toneal closures an end-to-end anastomosis 
Avas performed. The open method of 
anastomosis Avas used. After resecting a 
small segment of the ends of the boAvel 
limbs, the anastomosis itself AA'as completed 
bj' using tAvo toaa's of continuous sutures 
of No. 00 chromic catgut on an atraumatic 
needle. The repaired colon AA'as then re- 
turned to the peritoneal caA'ity and the 
abdominal AA'all closed in layers. In all of 
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Fig. 3. Operative steps in closure of colostomy {continued), f, closed colon replaced 
within peritoneal cavity; G, abdominal wound closed in anatomic layers without 
drainage. 


the cases the abdominal wall was closed 
without drainasje. 

o 

Postoperative Care. This consisted of 
nothins: bv mouth for tAventv-four to 
forty-eight hours. Mineral oil, 30 cc. twice 
daily, was started on the second or third 
day, and defecation usually occurred on 
the fourth or fifth day. A low residue diet 
was begun on the fourth day and a regular 
diet begun on the seventh to tenth dav. 

Complications. Few complications were 
encountered in this series of colostomy 
closures. In two of the patients in whom 
an end-to-end anastomosis had been per- 
formed an intestinal obstruction devel- 


oped. In one of these it was only partial 
and subsided in a relatively short time. In 
the other case the pain was quite severe 
and the evidence pointed to a complete 
obstruction. A cecostomy was performed 
giving the patient immediate relief. Within 
twenty-four hours after the cecostomy 
was performed the patient began to 
pass gas per rectum. The cecostomy closed 
spontaneously. 

Results. In this series thirty- two colos- 
tomies were closed, eighteen by an extra- 
peritoneal method and fourteen by an 
intraperitoneal method. Of the former, 
tn-elve were closed as illustrated in Figures 
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2 and 3 after the spur was crushed. The 
remaining six had no spur and were closed 
by a simple transverse suture. Of the 
fourteen intraperitoneal closures, ten were 
done by the end-to-end method and four 
by the side-to-side procedure. (Table 11.) 


Taiu.i: 11 

COLOSTOMV Cl.OSUnivS 

No. 

Extrupcritoiu-al 18 

After spur cnisliecl 1 2 

Transverse suture — no spur. ... C) 

Intraperitoneal 14 

End-to-end 10 

Sidc-to-side 4 

Total 32 


In all patients the abdominal incision 
was closed primarily without drainage. In 
none did a wound infection result. This 
procedure of primary closure is at variance 
with the delayed closure of incisions as 
recommended by Pemberton and Black. 

The postoperative convalescence was 
usually very satisfactory. Little cramp-like 
pain was noted except in the two patients 
described, with the partial and complete 
obstruction, respectively. There was no evi- 
dence of leakage at any of the anastomoses. 

Six to eight weeks after the operation 
roentgenological studies were made. In 
some, a minimal amount of narrowing of 
the lumen was noted; in others there was 
none. Most of the patients were symptom- 
free. Four of them complained of occasional 
mild cramps in the region of the closure. 

FISTULAS OF THE LARGE BOWEL 

In eleven of the patients who arrived at 
this hospital from combat areas overseas, 
a fistula of one t3^e or another was present. 
(Table iii.) Some of these were simple, 
short, straight fistulas running from the 
buttock directly into the rectum. In others 
the tract was long, narrow and tortuous 
passing anterior to the coccyx and sacrum. 
The external openings of all of these fistulas 
were located in the skin of the buttocks or 
gluteal cleft. Ten of these communicated 
with the rectum and one with the descend- 
ing colon. All of these cases represented 


combat injuries of the involved portion of 
large bowel. In the primary definitive 
treatment at the time of injury the soft 
tissue wounds were debrided and in most 
cases the wounds of the large bowel were 
closed. The fecal stream was diverted 

TAtii,r. m 

riSTULAS or lauge nowni. 


Loc.nlion No. 

I?cctiim 10 

De.cccnding colon 1 

Total... n 


from this repaired intestine bj" means of a 
proximal colostomjL In three of the cases 
of rectal fistulas and in the case of the 
fistula from the descending colon the 
wound had apparently healed and there- 
fore the colostomj' had been closed. Appar- 
ently satisfactory healing had not taken 
place and the fistulas redeveloped subse- 
quent to the closures. 

One of the more complicated fistulas 
consisted of a Y-shaped tract £ind is illus- 
trated in Figure 4. The tract from the 
coccj'geal area extended upward to a 
point over the anterior surface of the 
sacrum where it joined the other tract 
passing from the surface of the right but- 
tock down through a foramen of the 
sacrum. This double fistulous tract com- 
municated with the rectum at a point 
approximately four Inches above the anal 
orifice. Figure 5 illustrates the only fistula 
which did not communicate with the rec- 
tum. This officer sustained a rifle bullet 
wound which perforated his descending 
colon and passed out of the bod}’’ in the 
left flank through a defect which it created 
in the posterior crest of the ilium. 

Most of these fistulas had been draining 
for a relativelj'^ long period of time. Some 
of them were treated elsewhere bj' means 
of expectant observation. It is our strong 
conviction that few, if any, will heal spon- 
taneously. It is because of this opinion that 
we wish to present our management of 
these cases. Nothing original is claimed 
for the procedure. It is merely desired to 
emphasize the fact that surgical treatment 
is necessarj’^ to cure these fistulas. 
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Managernenl. Briefly stated, manage- 
ment of these patients consisted of opera- 
tion upon the fistulous tract after the 
patient was in a satisfactor}’ physical con- 
dition. The operation itself consisted of 
unroofing the entire tract and mobilizing 
the involved rectum or descending colon 
sufliciently so that the internal opening in 
the bowel could be closed without tension. 
The postoperative care consisted of per- 
mitting these wounds to heal by secondary 
intention. In most cases the resultant scar 
was later revised by excision and primary 
plastic closure. 

In those patients in whom a proximal 
colostomy was still functioning, the fecal 
stream was thereby diverted from the 
freshl}'- sutured bowel wall and normal 
healing was to be expected. In the four 
patients in'whom the colostomies had al- 
read}* been closed the question was raised 
as to whether or not a new colostomy 
should be formed. In all of these cases it 
was decided to attempt a cure without 
resorting to this more radical procedure. 

Preoperative Care. The usual principles 
of good preoperative care were followed. 
High-protein, high-carbohydrate diet and 
supplementar}'^ vitamins were prescribed 
as indicated. The lower bowel was thor- 
oughl}' cleansed mechanically by means of 
irrigating solutions of normal saline or 
potassium permanganate. In those patients 
in whom the colostomy had been closed 
earlier the diet was restricted during the 
last three preoperative days to a non- 
residue one. In addition, this latter group 
of patients was given sulfathalidine for 
three to five days preoperatively. 

At times it was ^-ery apparent that the 
fistulous tract communicated with the 
rectum. At other times demonstration of 
this fact was not always simple. A satis- 
factory method of demonstrating the in- 
ternal opening consisted of the passage 
of a catheter into the tract as far as it 
would go. With a proctoscope in place the 
interior of the rectum was then explored 
for an}’- evidence of an internal opening. 
Sometimes this could be picked up readil}’^ 


b}'^ the appearance of a small umbilicated 
structure or a teat-like deformity in the 
rectal wall. A water solution of a dye such 
as methjdene blue was then injected 
through the catheter slowly. The appear- 
ance of the colored solution within the rec- 
tum demonstrated both the fact that the 
fistula connected with the rectum and the 
exact position of the internal opening. 

Surgical Treatment. The patient was 
placed on the operating table in the prone 
position and the buttocks were elevated. 
The fistulous tract was then uncovered b}^ 
means of an incision over it. It was fre- 
quentl}’- necessary to resect the coccyx and 
sometimes a portion of the sacrum. A 
sufficient amount of bone was removed so 
that the internal opening into the rectum 
could be visualized and sutured. In several 
cases the fistulous tract extended in a hori- 
zontal fashion from the buttock to the 
rectum. (Fig. 4.) In these cases a portion of 
the lateral half of the sacrum had to be 
removed so as to expose the high internal 
opening. In the case illustrated in Figure 4 
a small ureteral catheter was manipulated 
through. the proctoscope and into the in- 
ternal opening. The catheter was then 
advanced until it emerged through the 
external opening on the right buttock. This 
was of great aid in unroofing this particular 
portion of the fistula. When the dissectioii 
from the e.xternal opening had advanced to 
the sacrum it was found that the tract 
passed through a small sacral foramen. This 
portion of the sacrum was resected. After 
incision of the fascia propria the small 
internal opening was visualized at the 
point where the catheter entered the rectal 
wall. The catheter was removed and the 
small opening closed by two rows of Lem- 
bert sutures. 

As a rule it was found desirable to free 
the rectum from all attachments for a dis- 
tance of at least 2 or 3 cm. around the 
internal opening. The opening itself was 
closed in one of several ways. For the small 
ones a purse-string suture, reinforced by a 
second suture, was all that was necessary. 
In others the opening was closed in a trans- 
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Fig. 4. Rectal fistula with two external openings; one in gluteal cleft posterior to anus, the other 

in right buttock. 



Fig. 5. Fistula, from descending colon to skin of left flank, passing through defect in ilium cre.ated 

by bullet. 



C D 

Fig. 6. a, demonstration of e.vternal opening in right buttock; probe passed directly into rectum; n, exposure of 
internal opening in rectum; this was sutured transversely; c, complete healing bj-^ sccondarj'- intention two months 


postopcrativciy; d, two weeks after plastic revision ol 

verse manner using two rows of sutures 
which im^erted the mucous membrane into 
the lumen. No effort Avas made to close the 
wound created by unroofing the fistulous 
tract. The sides and base of the wound 
were lined with xeroform gauze and the 
cavity itself lightly packed with fluffed 
gauze. 

In the four patients in whom the colos- 
tomy was no longer present the anal 
sphincters were carefully stretched Avhile 
the patient Avas still on the operating 
table. It AA’as belieA'ed that this maneuA'er 
might aid in preA’enting the deA'elopment 
of gaseous pressure AA'ithin the lumen of the 
rectum. 

One of the fistulous tracts extended from 


scar, 

the left Hank through a defect in the ilium 
into the descending colon. This case is illus- 
trated in Figure 5. The officer’s transA^erse 
colostomy had previously been closed 
OA’erseas because the fistulous tract had 
ceased draining. At the time the patient 
arri\"ed at this hospital the external open- 
ing AA^as A'-ery small. Exploration of this 
tract demonstrated conclusive!}’’ that it 
connected AAuth the descending colon. At 
operation this posterior tract AA^as packed 
under sterile precautions. Through an 
oblique incision made just medial to the left 
anterior superior spine of the ilium, an 
extraperitoneal exposure of the posterior 
surface of the descending colon AA’-as made. 
This enabled the internal opening in the 
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colon to be visualized and closed. The 
anterior abdominal incision was closed 
without drainage. The sterile dressing in 
the posterior wound was then removed and 
a Penrose drain inserted through this 
wound to the site of closure of the internal 
opening. The anterior wound healed with- 
out an^f complications and the posterior 
wound was completely healed in three 
weeks. The posterior scar was later revised 
successfully. 

Postoperative Care. The patients who 
had colostomies were allowed to resume a 
regular diet as soon as they desired it. In 
the four patients in whom colostomies were 
no longer present the postoperative diet 
was one of clear liquids for three days. For 
the next week a low residue diet was or- 
dered. After this time the patient was 
allowed to eat what he desired. Rectal 
tubes were used carefully if there was anj' 
suggestion of gas or feces accumulating in 
the rectum. The wound itself was dressed 
for the first time on the third or fourth 
postoperative day. Thereafter dressings 
were changed every twenty-four to forty- 
eight hours. The wounds were Irrigated and 
kept clean. In all cases the wounds filled 
in gradually and without recurrence of a 
fistula. 

These wounds usually healed with an 
irregular scar, frequently manifested bj"^ a 
vallej'^-like appearance. In most cases this 
scar was revised by excision and a primary 
plastic closure. Healing by primary inten- 
tion resulted with restoration of the normal 
contour of the skin surface. (Fig. 6.) 

Results and Comments. This series con- 
sists of eleven soldiers who had fistulas of 
the lower large bowel. All of these fistulas 
were treated in a similar manner and all 
went on to a complete cure. The length of 
time necessary for complete healing of the 
wound surgically' created at the time of the 
closure of the internal opening varied ap- 
proximately with the size of the wound 
itself. The larger defects took three months 
in which to heal completely. The smaller 
wounds were healed in a month’s time. No 


complications were encountered in any of 
these cases. 

It is very interesting that in four of these 
patients the proximal colostomy had been 
closed overseas. Despite the fact that the 
fecal stream was therefore not diverted 
■from the closed internal openings there 
were no recurrences of the fistulas. The 
successful cure in these cases probably de- 
pended upon a number of factors, of which 
the following may have been the most 
important; (i) Careful closure of the bowel 
opening without tension of any sort; this 
was made possible by adequate mobiliza- 
tion of the bowel; (2) reduction in the bac- 
terial count of the feces and in the bulk of 
the feces and the production of a more 
liquid fecal stream by sulfathalidine and 
the preoperative dietary regimen; (3) 
stretching of the anal sphincter at the time 
of operation and (4) postoperative care 
with special emphasis on maintaining ade- 
quate drainage of the wound and the pre- 
vention of the accumulation of gas and 
feces in the rectum. 

SU.MMARV 

1 . A presentation has been made of the 
experience gained at an Army General 
Hospital in the Zone of Interior in closing 
thirty-two colostomies and eleven fistulas 
of the rectum and descending colon. 

2. Both intraperitoneal and extraperito- 
neal methods were used in the colostomy 
closures. All abdominal incisions were closed 
without drainage. No deaths or failures oc- 
curred. No wound infection developed. 

3. The fistulas were successfully cured 
by operation. This consisted of unroofing 
the tract, closing the internal opening in 
the bowel and allowing the soft tissue 
wound to fill in secondarily. The resulting 
scar was later revised so as to produce a 
good cosmetic result, 

4. Spontaneous closure of fistulas of the 
large bowel such as encountered in this 
series is rare. It is desired to emphasize the * 
necessity of surgical treatment to effect a 
cure. 
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5. After ail extraperitonea I closure of a 
colostomy it is suggested that the bowel be 
replaced within the peritoneal cavity so 
that an accurate and careful abdominal 
wall closure can be efl'ected, thereby 
minimizing the risk of incisional hernia. 

6. It is suggested that an intraperitonea I 
approach to the closure of colostomies is a 
safe and preferable one in war surgery. 
This suggestion is made in view of the 
hazards associated with closing colostomies 
which were created under battle conditions 
and whose exact anatomy* is unknown to 
the surgeon confronted with the task of 


closing them. A visual approach is better 
than a blind approach. 
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A FISTULOUS communication between the bladder and bowel is uncom- 
mon but not rare. The cause is usually trauma, infection, or neoplastic 
disease. Diverticulitis of the sigmoid, with perforation and abscess forma- 
tion against the bladder wall, may cause a persistent fistula. 

From “Operations of General Surgeri'” by Thomas G. Orr (W. B. 
Saunders Company). 



PRIMARY LYMPHOSARCOMA OF THE STOMACH* 

STATISTICAL SUMMARY AND CASE REPORT OF A FIVE'YEAR CURE 

John B. O’Donoghue, m.d. and Maurice B. Jacobs, m.d. 

CHICAGO, ILLINOIS 


CASE REPORT 

A. D., a white male, aged sixt3''-three, was 


I N a review of the literature up to 1937, 
Taylor^ collected one hundred forty- 
seven proven cases of primary iympho- 



Fig. I. Koentgenogram showing large filling de- 
fect involving the pars prepylorica and the dis- 
tal half of the pars media of the stomach. 


sarcoma of the stomach. To this group he 
added five cases from the Presbyterian 
Hospital of New York making a total of one 
hundred fifty-two cases. In the interim 
nine years several series and numerous 
individual case reports have been added 
to the growing literature of this subject. 

It is our thought that a present day sum- 
mar}'' of this t3rpe of neoplasm may be of 
interest and would desire to include in this 
communication the case history of a patient 
previously reported,^ who underwent oper- 
ation for resection of a primary lympho- 
sarcoma of the stomach and is alive and 
well five and one-half years later. 


admitted April 22, 1941 to the Cook County 
Hospital (surgical service of Dr. J, B. O’Donog- 
hue) with complaints of anore.\ia and vomiting 
following the ingestion of food of two monihs’ 
duration. 

Marked generalized weakness of six weeks’ 
duration was present. A weight loss of 50 
pounds had occurred during the past j^ear. 

The essential physicopathological findings 
were limited to the abdomen which was 
scaphoid ; tenderness on palpation was present 
in the epigastrium. No masses were palpable, 
although the liver edge was just made out 
below the rigiit costal margin. Examination 
of the blood and urine were within normal 
limits. Gastric anah'sis by the Ewald test meal 
revealed an absence of free hj^drochloric acid; 
the combined acid, however, was 53 degrees. 
Blood was absent both grossly and chemicall}'- 
from the stomach contents and also from the 
stool. 

A barium meal was given and a large, rigid 
superimposable defect involving the entire 
prepyloric and the distal half of the pars media 
of the stomach was demonstrated. The opinion 
was expressed that the lesion was a far ad- 
vanced carcinoma. Gastroscopic examination 
confirmed the roentgenological findings. (Fig. 
I-) 

On May 6, 1941, under cyclopropane anes- 
thesia celiotomy was performed and a large 
firm mass involving the pyloric and prepjdoric 
portions of the stomach was present. No 
apparent metastasis to the liver or the peri- 
aortic lymph nodes were present, according^, a 
high subtotal gastric resection (Polya type) 
was performed. 

The resected specimen was submitted to the 
Department of Surgical Pathology and was 
described as follows: Grossty: ‘Tn the mucosa 
of the distal end of the stomach is a 5.5 b}' 
6.5 cm. ulcer located on the lesser curvature. 


From the Departments of Surgery, The Cook County Hospital, Loyola University School of Medicine, and the 
Cook County Graduate School of Medicine, Chicago, HI. 
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Fig. 5. Low power photomicrograph of a peri- 
gastric Ij-mpli node. Only one lymph follicle 
is present. The remainder of the architecture 
has been replaced by lymphosarcomatous ele- 
ments (heniatox5’lin-eosin stain X 99). 


The edges of this defect are firm and rolled and 
the base is clean. Just proximal to the ulcer is a 
slight narrowing of the lumen and another 
ulcer measuring 2.5 cm. in diameter is present 
whose edges are more irregular. Several lymph 
nodes the largest measuring up to 1.2 cm. in 
diameter are attached to the pjdoric end. 
Microscopicallj", sections taken from the ulcer- 
ated area reveal a reticulum cell sarcoma of the 
stomach.” 

The immediate postoperative, course was en- 
tirely uneventful and the patient was dis- 
charged from the hospital on his fourteenth 
postoperative day. He was referred for post- 
operative irradiation and in the ensuing three 
months received twentj--one treatments, each 
consisting of 300 r units, the rays being 
administered .or-er five fields. 

Six months after operation the patient had 
gained 30 pounds in weight, felt stronger and 
was working. Examination of the stomach by 
barium meal on December 5, 1941, showed a 
well functioning stoma and no apparent neo- 


plastic involvement of the stomach (Figs. 
2 to 6.) 

Over five j'cars liar-e elapsed since the 
patient undenvent resection. He has entirely 
regained his loss of weight, feels stronger and is 
working at odd tasks. A barium meal given on 
September 3, 1946, is similar to the e.xami- 
nation performed in’ December 1941. (Fig. 7.) 

COMMENTS 

Gastric sarcoma comprises from i to 2 
per cent of all gastric neoplasms. The 
lymphosarcoma type is the most common 
and comprises from 50 to 60 per cent. 
Considerable disagreement in the ter- 
minology and classification of neoplastic 
and neoplastic-like lesions of the lymphoid 
system exists because of the lack of knowl- 
edge in regard to the etiolog}- and histo- 
genesis of these lesions. 

Ewing^ classifies sarcoma of the gastro- 
intestinal tract as (i) spindle cell myo- 
sarcoma, (2) miscellaneous round cell or 
mixed cell alveolar sarcoma and (3) 
lymphosarcoma. Madding and Walters'* 
divide the lymphosarcoma type into t^vo 
forms: (i) reticulum cell sarcoma or (the 
large round cell hmiphosarcoma) and (2) 
malignant lymphocytoma or (the small 
round cell lymphosarcoma). This differ- 
entization is emphasized as being of clinical 
significance inasmuch as the two forms 
differ in their response to roentgen therapy 
and the prognosis for survival is different 
(Table 1.) 

From Table i it will be seen that a total 
of one hundred cases of lymphosarcoma of 
the stomach have been reported by various 
authors in the period from March, I937> to 
January i, 1946. This reflects the increased 
incidence of surgical procedures upon the 
stomach in the past two decades inasmuch 
as Tajdor’s series of 152 cases comprises 
the thirty-three year period from 1893 to 
1937. The largest group of patients re- 
ported from a single source in our collected 
series is from the Mayo Clinic where 
forty-one cases were obser\'ed during a 
period of thirty j'ears. 

The prognosis for survival following 



Vou I.XXIV, Ko, 2 


O’Donoghue, Jacobs — ^Lymphosarconia American Joumai of SurKcry 177 



Fig. 6. Roentgenogram taken seven months 
after operation showing stoma of stomach 
with no apparent neoplastic involvement. 

removal of a primary hnnphosarcomatous 
lesion of the stomach is better than for 
carcinoma. The longestspan of life recorded 
to date is in the patient reported by Collins 
and Carmody^ who is alive and well 
twentv-tAvo vears after resection. In Tav- 
lor’s series, thirteen or 1 1 .7 per cent were 
alive five years following operation. Mad- 
ding and Waiters found that patients with 
reticulum cell sarcoma treated by surgical 
procedure had an average life span of 
3.58 years, whereas patients with malignant 
lymphocytoma had an average life span of 
5.6 years. 

The clinical features of lymphosarcoma 
of the stomach have previously been 
reported in publications by Pack and 
McNeer,® Madding and Walters,’ Yarniss 
and Colp-® and others.---"'^'"'’ Inasmuch 
as there is nothing new to be added at this 
time the reader is referred to their articles. 

Y ith the improvement of radiation 
therapy in recent years marked regression 
ol far advanced lesions often occurs. 
Desjardins' has stated that “if lympho- 
sarcoma could be diagnosed early, most of 


Fig. 7. Roentgenogram taken five years 
after operation showing a high subtotal 
gastric resection with a well functioning 
stoma and no apparent neoplastic involve- 
ment. 

them could be cured by radiation therapy 
alone.” Early diagnosis of tumors of the 
stomach can only be attained by medical 
education of the patient to the fact that 
he should consult his physician for anj- 
digestive disturbance early in its course, 
and secondly the physician through the 
medium of a detailed history and a com- 
plete physical examination followed by 
radiological and gastroscopic study will 
usually succeed in arriving at the correct 
diagnosis and have adequate therapy, 
namely surgical intervention instituted. 

With the advancement of gastroscopic 
studv we believe that one of the greatest 
aids in making an earlier diagnosis will be 
available, inasmuch as the involvement of 
the stomach wall by a hmiphosarcoma 
throws up rugae which are markedly exag- 
gerated and have been described as lobu- 
lated without involvement of the mucosa. 
This finding, together with or vuthout a 
roentgenological deformity of the stomach 
in a patient with an organic gastric com- 
plaint, justifies a laporatomy since surgical 
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treatment supplemented by radiation ther- 
apy can and does offer these patients a cure. 

SUMMARY 

I . One hundred cases of primary Ijnnpho- 
sarcoma of the stomach have been col- 


Table I 

REPORTED CASES OF LYMPHOSARCOMA OF THE STOMACH 
MARCH, J937 TO JANUARY I, 1946 


Year 

Author 

No. of 
Cases 

1937 

Venable’ 

I 

1937 

Cabot Case No. 23512’ 

1 

1937 

Golob'® 

1 

1937 

Zaph, Olin and Kirshbaum" 

1 

1938 

Howard .and Speer” 

I 

1938 

Cabot Case No. 24501'-' 

I 

1938 

Johnson, Lee, Hwong and Case'’ 

] 

1939 

Dumond” 

I 

'939 

Archer and Cooper” 

3 

1940 

Gabrielli” 

1 

1940 

Mochman'’ 

2 

1940 

Ritter*^ 

I 

1940 

Ilubcny and Delano” 

J 

1940 

Madding and Wallers' 

41 

'941 

Pund and StcIIing’* 

3 

' 94 ' 

Yarnis” 

1 

1941 

Kouckv, Beck and Atlas” 

1 

1941 

Gicic” 

I 

1942 

O'Donoghuc and Jacobs’ 

1 

'943 

Doran and Doran” 

1 

1943 

A'.arnis and Colp” 

8 

1 943 i Schroeder and Sch.altcnbcrg-' 

6 

1944 

; Paul and Parkins” 

1 

1944 

•Marshall and AronolT” 

7 

1944 

Rafskv, Katz and Kricger” 

1 I 

1944 

< Porritt” 

I 

'94 V 

: Puts” 

2 

'945 

' Oirdon and Grecnebaum” 

( 


Total 

loo 


Icctccl from tlie literature during the period 
of March, 193“, to January i, 1946. 

2 . A case report is presented of a patient 
with lymphosarcoma of the stomach who is 
;ilivc and well five and one-half years fol- 
lowing resection. 

3. Only through the earlier diagnosis of 
tumors of the stomach can adequate ther- 
apy, namely surgery, be instrumental in the 
attainment of a cure. 
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In many instances cancer recurs on the site of original operation; this 
may be several years after the original treatment and is not due to metasta- 
sis, but probably is caused by some extensions tvhich were not removed. 

From “Metastases Medical and Surgical” by Malford W. Thewlis 
(Charlotte Medical Press). 



LATE RESULTS IN SURGERY FOR DECUBITUS ULCERS 

Major Donald E. Barker* 

MEDICAL CORPS, ARMY OF THE UNITED STATES 

T he early results in surgical repair which took place. Figure 6 shows the same 
of decubitus ulcers has been e.\cellent. ulcer following excision and the use of an 
Reports by many observers, Lamon advancement flap. Figure 7 shows another 



Fic.i, Ulcer one .nncl one-half years after closure. 


and Alexander,' Scoville,- White et ai.,^ 
Barker,’ Barker, Elkins and Poer“ show 
that the decubitus ulcer can be cured in a 
short time by surgery. However, these 
reports on the whole deal with the early 
observations following surgery. Of the 
eighty patients operated on to date, a 
series of twenty cases have been observed 
for a period of one to one and one-half 
years after surgery. A summarj' of this 
group is herewith gi\-en. 

In the small ulcer, excision and closure 
has pro\'ed a good method in all of the 
cases employed. In none of the five of 
these patients has there been a breakdown. 
Figure i shows an ulcer one and onc-half 
years after closure; Figure 2 shows another, 
one and one-half years after closure. 

The late rc.su Its in grafts to the sacrum 
have not been as heartening. Of the ten in 
thi s series, five have broken down repeat- 
edly in small areas and later required 
excision and closure. Figure 3 shows a large 
ulcer preoperativeiy. Figure 4 shows the 
same ulcer ten days postoperativcly with 
100 per cent lake. I'igure 5 shows the same 
vdeer one year later with the breakdown 



Fig. 2 . Another ulcer one and one-Iialf years 
after closure. 


ulcer w’ith the ultimate breakdown one 
year later. Skin grafting in the ulcer patient 
should be reserved for those patients with 
large defects or those in whom a prolonged 
operation would be contraindicated. In 
observations of more than 1 50 patients it is 
the authors’ belief that early skin grafting is 
beneficial to the patient and also reduces 
nursing care. Five of these early patients 
could not have withstood a radical closure 
at the time the grafting was done. In some 
places where grafting is not employed the 
patients are often delayed up to six months 
for surgery because the clinical condition 
does not permit surgery. At present \yc 
are using huge /laps to fill in the defects in 
patients that arc in good clinical condition; 
howcN cr, observations have not been for a 
long enough period on these patients to 
make any definite conclusions. 

In treatment of hip ulcers the use of a 
/lap from the surrounding area is the 
method of choice. Early in the work we 
tried excision and closure, but due to the 
suture line lying directly over the tro- 
chanter a great many of thc.se broke down 
immediately after operation, figure H 


* Nir.i st.stioiii t! lU-.'tumont Gt-nrr.il 1 FI P.i'u, Tev.t^. 
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Fig. 3. Ulcer prcoperativciy. Fig. 4. Same uleer ten days postoperatively. 

Fig. 5. Ulcer one year later. Fig. 6. Result of excision of graft. 
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shows the results of a flap to the hip and 
graft of the donor area one j'^ear after 
surger3^ In none of the five patients ob- 
served for this period has there been any 
breakdown of the flap. 

CONCLUSION'S 

Of eighty cases, twenty patients with 
decubitus ulcers have been observed for one 
to one and one-half years following surgerje 
On the whole, the results by excision and 
closure and the use of flaps have been 
excellent. Grafting, however, should be 
reserved for patients that are in such poor 
clinical condition that extensive surgery 


and blood loss would be contraindicated. 
Ulcers which have ‘been grafted will ulti- 
mately break down and should be excised 
and closed when the clinical condition 
permits. 

references 

1. Lamos, John D. and Alexander, Eben. Secondary 

closure of decubitus ulcers with aid of penicillin. 
J. A. M. A., 127: 396, 1945. 

2. ScoviLLE, W. B. Personal communication. 

3. White, J. C., Hudson, H. W. and Kennard, H. E. 

Treatment of bedsores by total excision with 
plastic closure. U. 5 .- Nav. M. Bull., 45: 454, 1945. 

4. Barker, Donald E. Surgical treatment of decubitus 

ulcers. J. A. M. A., 129: 160, 1945. 

5. Barker, D. E., Elkins, C. W., Poer, D. H. 

iMethods of closure of decubitus ulcers in the 
paraplegic patient. Ann. Surg., 123: 523, 1946. 


The response to the treatment of varicose ulceration depends on its 
duration, the extent of the ulceration, and the condition of the surrounding 
tissues in terms of scarring, phlebitis and lymphatic obstruction. 

From “Minor Surgerj'” edited by Humphrj' Rolleston and Alan Mon- 
crieff (Philosophical LibrarjO- 



A COMBINATION OF SULFANILAMIDE AND 
9-AMINOACRIDINE AS A SURGICAL ANTISEPTIC 

S. Dale Spotts, m.d. 

PHILADELPHIA, PENNSYLVANIA 


A LL wounds are potentially contami- 
nated and may become grossly in- 
fected, resulting in great concern 
to the surgeon and much discomfort to 
the patient. Wounds seen early should be 
thoroughly debrided without disturbance of 
normal tissue and other structures, then 
treated antiseptically to control possible 
infections. The surgeon’s skill should be 
supplemented with a reliable and effective 
antiseptic so that the possibility of wound 
infection may be reduced to a minimum. 

The brilliance of an operation may be 
impressive but if infection develops and the 
patient is not cured, the surgeon has failed 
in his objective. Greater assurance can be 
given the patient that the results will be 
favorable provided wound infection can 
be readily controlled. It cannot be denied 
that a marvelous technic and the brilliancy 
of an operation cannot of themselves elimi- 
nate the hazard of infections %yithout the 
aid of an effective antiseptic. 

The introduction of sulfonamides seemed 
to supply an easy and effective method of 
controlling infection in wounds. P^mgeni- 
cally infected wounds were first treated by 
the oral administration of sulfonamides 
with favorable results in many cases. It 
was later discovered that topical applica- 
tions of powdered sulfonamides were more 
effective. Sulfonamides were accepted with 
great enthusiasm and their efficacy as 
therapeutic agents is attested to by the 
many reports in medical literature. 

The topical applications of sulfonamides, 
powdered, or crystals, however, produced 
several undesirable effects in wounds. The 
powders in many cases tended to harden 
in. the wounds and produce the effects of a 
foreign body. The sulfonamides, while 
effective in controlling infections in a large 
percentage of cases, apparently delayed 


wound healing as evidenced b}'^ an anemic, 
grayish, sluggish appearance of the wound. 

Veal and Klepser,^*-'^ whose observa- 
tions were later confirmed by a number of 
other investigators'*'® found that sulf- 
anilamide 10 per cent with allantoin 2 per 
cent in a non-greasy, water-miscible base* 
was effective in controlling wound in- 
fections and stimulating new healthy 
granulations, thus eliminating the ap- 
parent objectionable features of the pow- 
dered sulfonamides. 

Spotts and Davis** observed that allan- 
toin 2 per cent with sulfanilamide 10 per 
cent in a non-greasy, water-miscible base 
controlled infections satisfactorily and at 
the same time increased cellular growth and 
vascularization of granulation tissue. 

The clinical evidence presented in the 
various reports on allantoin 2 per cent and 
sulfanilamide 10 per cent in a non-greasy, 
water-miscible base indicate that this com- 
bination has been found to be effective 
and reliable in controlling wound infec- 
tions in a large percentage of cases. We, 
nevertheless, are living in an age of scien- 
tific progress in which effective and reliable 
chemotherapeutic agents are being made 
more effective and reliable in their assigned 
roles. 

ACRIDINES AS ANTISEPTICS 

Shortly before and during the first world 
war, Shiga*** in Germany, and Browning** 
in England, conducted extensive investiga- 
tions on the value of the acridines as wound 
disinfectants. 

The most important and better known of 
the acridine derivatives in the field of 
chemotherap3- acriffavine and pro- 
flavine of the older group and 2-7, diamino- 

* Allantomide Ointment was supplied by The 
National Drug Company, Philadelphia, Pa. 

*83 
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acridien and 5-aminoacridine of the newer 
group. 

Due to the numbering of the acridine 
units, much confusion exists in the nomen- 
clature of the acridines, as found in the 
English and the German system. In the 
English system the 5-aminoacridine is 
the equivalent of 9-aminoacridine in the 
German s^'stem. 

Rubbo, Albert anh Maxwell' - discovered 
that the in vitro action of 5-aminoacridine 
is in some respects superior to proflavine 
and, in addition, found that the substance 
possesses the desirable feature of being 
non-staining and non-irritating. They sug- 
gested that thorough clinical trails were 
definitely indicated. 

That 5-aminoacridine and its correspond- 
ing salts were potential chemotherapeutic 
agents in wound dressings, was reported by 
Brownlee and Tonkins."* 

Perhaps one of the most extensive reports 
on 5-aminoacridine as a chemotherapeutic 
drug in anaerobic infection of wounds is 
that of McIntosh and Selbie.''' These 
investigators recommend ointments and 
mixtures of sulfathiazole and acridine 
antiseptic. They found 100 parts of the 
sulfa drug to one part of the acridine anti- 
septic was most effective. 

Editorially, in the British Medical Jour- 
nal,'® it is stated that the reason for past 
failures with the flavines was due to “wrong 
choice of compounds and misapplications. 
It (proflavine) should certainly be given 
further trial in combination with other 
agents for the prevention and treatment of 
wound infections.” Shortly following this 
supestion, the J. A. M. A.'® commented 
editoriallj' that “it is desirable to investi- 
gate further the possibility of the acridine 
compounds and particularly proflavine.” 

The colorless flavine, 5-aniinoacridine, 
when used in a i per cent solution, in equal 
peyts of spirits and water, as a skin steril- 
izing agent approximately six hours pre- 
operatively, according to Bonney and 
Allen," gave ver5" effective results. Their 
final conclusion is that the solution they 
describe, “if used in the manner set forth. 


efliciently and inoffensively sterilizes the 
skin.” 

Poete'® treated 120 patients prophy- 
lactically and curatively with 5-amino- 
acridine hydrochloride. His results were 
verj"^ good; immediate sepsis control was 
secured in all but five cases which cleared 
within a short period. He noted a particu- 
larly active effect of the antiseptic against 
hemolytic staphylococci. In a series of 
fractures he observed that “it appears to 
favor bone repair,” 

It was reported by Goetchius and Lawr- 
ence’® that 9-aminoacridine derivatives 
exhibit bactericidal effects in high dilutions, 
particularly against anaerobic organisms. 

ALLANTOIN SULFANILAMIDE 
9-AMINOACRIDINE OINTMENT 

With anapparentsynergistic action exist- 
ing between sulfonamides and 9-aminoacri- 
dine, it was decided to incorporate the latter 
chemotherapeutic agent in the allantoin- 
2 per cent sulfanilamide 10 per cent com- 
bination in a non-greasy, water-miscible 
ointment to the extent of i part in 500, and 
compare this cllnicallj’' with the allantoin 
2 per cent sulfanilamide 10 per cent in the 
same type ointment base. 

Method oj Treatment. One hundred 
fifty patients were treated with the allan- 
toin 2 per cent, sulfanilamide 10 per cent, 
9-aniinoacridine 1:500 in a non-greasy, 
water-miscible ointment base. 

The conditions requiring surgical treat- 
ment in these patients represented trau- 
matic wounds, postoperative wounds, 
chronic leg ulcers, decubitus ulcers, second 
and third degree burns, frostbite and 
amputation stumps. Practically all such 
lesions are potentiallj’ contaminated or 
grossly infected. The primarj'^ considera- 
tion should be for control of the infection 
and the promotion of the natural process 
of healing. 

Proper preparation of the wound by 
making its entire surface accessible to the 
application of the allantoin, sulfanilamide, 
9-aminoacridine ointment is the first meas- 
ure taken in the treatment. It should be 
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stressed that all necrotic tissue must be 
removed and all pus pockets and under- 
mined areas drained in order that the 
ointment may come in contact -with all the 
affected areas of the wound. In the more 
extensive wound a suitable anesthetic 
should be used to control pain during the 
wound preparation. 

After the -wound has been properly pre- 
pared theallantoin, sulfanilamide, 9-amino- 
a,cridine ointment is applied in a liberal 
amount, covered with vaseline gauze over 
which is placed a dry dressing followed by a 
light pressure bandage. In a majority of 
cases dressings were changed at three-day 
intervals than at five-day intervals until 
healing was complete. Prior to each new 
application of the ointment, the wound was 
cleansed with hydrogen peroxide and 
sponged dry being careful not to disturb 
anv new granulations. 

Record of Observations. The incorpora- 
tion of the chemotherapeutic agent, 9-am- 
inoacridine, into the allantoin 2 per cent, 
sulfanilamide 10 per cent ointment ap- 
parently enhanced the effectiveness of the 
latter combination. In many instances, 
wounds which showed the presence of 
streptococci and, staphylococci were made 
bacteriologically negative more rapidly 
with the 9-aminoacridine containing oint- 
ments. The time was reduced approxi- 
mately 30 per cent. In the case of Bacillus 
coli infections the allantoin, sulfanilamide, 
9-aminoacridine was considerably more 
effective than the allantoin, sulfanilamide 
ointment. 

Used prophylactically the allantoin, sul- 
fanilamide, 9-aminoacridine ointment was 
effective in all but two patients, both 
abdominal surgery cases. These developed 
Bacillus coli infections in the operative 
wound but were successfully controlled 
with wet dressings of 9-aminoacridine 
(i :iooo) solution. As soon as the infections 
were under apparent control, approxi- 
mately' thirty-six hours, the ointment was 
reapplied and the wound went on to heal 
successfully. 

The infections in the wounds being con- 


trolled, vascularization in the granulation 
tissues and marginal epithelization prog- 
ressed rapidly. Compared to various other 
methods of therapy, such as wet dressings, , 
powdered sulfonamides, and several other 
ointment preparations, healing progressed 
on an average of 30 per cent more rapidl3^ 
The allantoin, sulfanilamide, 9-aminoacri- 
dine ointment proved more effective in the 
presence of blood and e.xudates than did 
the ointment without the 9-aminoacridine. 
At no time during the course of this 
therapy were systemic reactions, referable 
to the application of the ointment, ob- 
served in these patients. Local reaction 
was observed in only one patient of the 
150 patients treated. This local reaction 
disappeared when the ointment was dis- 
continued for several days and when the 
ointment was reapplied no further diffi- 
culties were encountered. 

COMMENTS 

The addition of 9-aminoacridine (1:500) 
to allantoin 2 per cent, sulfanilamide 10 
per cent in a non-greasy, water-miscible 
base rendered this combination more effec- 
tive in the treatment of infected wounds 
and as a prophylactic measure in clean 
wounds. It was found to be safe, non-stain- 
ing and soothing; pain was controlled in a 
majority of cases shortly following the 
application of the ointment. 

Successful and gratifying results were 
obtained in 150 representing such condi- 
tions as traumatic wounds, postoperative 
wounds, chronic leg ulcers, decubitus 
ulcers, second and third degree burns, 
frostbite and amputation stumps. ' 

Sound surgical judgment and good surgi- 
cal procedures are of great importance, the 
allantoin, sulfanilamide, 9-aminoacridine 
ointment being only an adjunct. 

The effectiveness of the allantoin 2 per 
cent, sulfanilamide 10 per cent, 9-amino- 
acridine (1:500) ointment was evidenced 
in the rapidity^ with which wound infec- 
tions were controlled, the definite vascu- 
larization of granulation tissues and the 
stimulation of marginal epithelization. 
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PREVENTION OF ADHESIONS IN THE RIGHT 
COLONIC GUTTER FOLLOWING RIGHT COLONIC 

RESECTIONS 

Carl Y. Werelius, m.d. 

BALTIMORE, MARYLAND 

T homas E. Jones^ in an interesting and the post operative convalescence is 
article on colonic resections states; therefore much smoother. 

“One of the greatest difiiculties in The simple method described below 



Fig, I. Proximal end of the transverse colon brought down to cover 

the raw surface. 


resections of the right colon, particular!}' in offers no difficulties whatsoever and is to 
the very obese patient, is peritonealization be preferred, in that it eliminates the bad 
of the right gutter. Improperly completed it features of an open packed wound with its 
willlead to adhesion and obstruction which discomforts, delayed' convalescence and 
is a definite factor in mortality. For several infective and herniating potentialities. Re- 
years we have obviated this by the use of cently, in removing a carcinoma of the 
a modified Mikulicz pack. It prevents the cecum and ascending colon it was found 
small intestine from becoming adherent impossible to peritonealize an area just 
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above the cecum and part of the cecal bed. 
In order to cover this raw surface, the 
author sirapty used the transverse colon 
which was brought down without the 
slightest tension and required only i 
chromic catgut stitch to hold it in posi- 
tion. However, for obvious reasons it Avould 
be advisable to use several stitches to 
firniR anchor the bowel. It was also found 
that the transverse colon could easil}’’ be 
brought over in order to cover the entire 
gutter, should that have been necessary, 
as evidenced bj’’ the ample slack of the 
transverse colon shown in the upper right 
hand corner of the picture. In those 
patients in whom part of the transverse 
colon runs parallel to the cecum and 
ascending colon the transverse colon would 
practically fall into position over the 
gutter. On the other hand, should the 
transverse colon be on!}' slightlj’’ festooned 
and densely' adherent the ileum which is 
the gut threatened to become obstructed 
can be put in the trench in such a manner 
as to prevent future obstruction. The 
author believes, however, that in almost 
every patient the transverse colon can be 
utilized to cover the gutter. 

CASE REPORT 

The operative procedure described above, 
aimed at the prevention of adhesions, was 


carried out December ii, 1945, on Mrs. F., 
aged forty-eight, under spinal anesthesia at the 
Illinois Central Hospital, Chicago. The patient 
left the hospital on December 26, 1945, in good 
condition. Re-examination of the patient on 
February 15, 1946, revealed an expected sub- 
stantial increase in weight, but more inter- 
esting and significant in this particular case 
vas the fact that the bowels had moved 
throughout without any medicinal aid showing 
that the displacement of the colon had caused 
no interference with the propulsion of its 
contents. 

Re-examination April 15, 1946, showed a 
negative abdomen and continued normal bowel 
movements. 

COMMENTS 

The open method of end-to-side anas- 
tomosis was employed in the above case 
report, and we attribute the good primary 
result hs mainly due to the careful pre- 
operative preparation and postoperative 
care of the patient, having followed the 
admirable schedule advised and used with 
such remarkable success by Karl A. Meyer 
et al.- 
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USE OF ADRENALIN TO PROLONG SPINAL ANALGESIA 

Sylvan M. Shane, d.d.s. and Eduardo T. Ruiz, m.d. 

BALTIMORE, MARYLAND 


I N order to prolong spinal analgesia only 
two alternatives are available, viz., 
the concentration of the anesthetic 
drug may be increased to a certain point, 
beyond which cord damage is imminent; 
the other method utilizes the more desira- 
ble and practical continuous spinal tech- 
nic.^ This paper will present a third method, 
utilizing relatively small amounts of anes- 
thetic mixed with adrenalin which prolongs 
analgesia even longer than dangerously 
high anesthetic concentrations and in many 
cases obviates the time-consuming detail of 
the continuous spinal technic. The litera- 
ture on the use of vasoconstrictors to pro- 
long spinal analgesia was recently reviewed 
by Prickett, Cullen and Gross who also 
reported the use of adrenalin with procaine.- 
The 200 patients herein reported were an- 
esthetized with h^^perbaric pontocaine-glu- 
cose solutions containing varying amounts 
of i:i,ooo adrenalin. Adrenalin prolonged 
sensory analgesia almost double the time 
for pontocaine-glucose without adrenalin. 
Sensory analgesia was' prolonged with 
dependability while motor relaxation, al- 
though prolonged somewhat, was found to 
be rather unpredictable as to length of time 
relaxation would persist. Because of the 
unpredictability of motor relaxation dura- 
tion, continuous spinal was used in those 
patients requiring more than two hours, 
adding adrenalin to the pontocaine-glucose 
solution so that intervals between subse- 
quent injections were widely spaced, even 
with extremely small doses. (3 to 6 mg. of 
pontocaine for upper abdominal surgery, 
for example.) 

Pontocaine solution i per cent (20 mg. in 
2 cc. ampules) was mixed with glucose, 
either 5 or 10 per cent, utilizing the follow- 
ing formula : mg. or cc. of pontocaine 
multiplied by three equals the total volume 


of diluted solution to enter the subarach- 
noid space.* For example; 8 mg. or .8 cc. 
of pontocaine multiplied by three equals 
2.4 cc. Glucose 5 or 10 per cent is added to 
the pontocaine in a sjTinge until it is 
diluted to 2.4 cc. If 10 mg. or i.o cc. of 
pontocaine is the dose selected, glucose 
would be added to this solution until the 
mixture totaled 3 cc. If 12 mg. or 1.2 cc, 
is the dose, dilution with glucose would 
bring the total to 3.6 cc., etc. 

For continuous spinal a 10 cc. sj^inge is 
used, into which 30 mg. or 3 cc. of ponto- 
caine is aspirated. This is diluted to 9 cc. 
with glucose solution. (Fig. i.) For any 
single spinal injection, regardless of whether 
6, 8, 10 or 12 mg. of pontocaine is used, 
only .2 cc. of i : 1,000 adrenalin is added to 
the pontocaine-glucose mixture. For con- 
tinuous spinal .6 cc. of i : 1,000 adrenalin is 
added to the 9 cc. mixture of pontocaine- 
glucose. 

COMMENTS 

The average dose of pontocaine rarely 
exceeded 10 mg. for an adult and was in 
many cases below 10 mg. The maximum 
dose was 1 2 mg. and this figure was never 
e.xceeded. There is a very important reason 
for not exceeding the maximum of 12 mg. 
When diluted with glucose according to the 
aforementioned formula, there need be 
no apprehension with regard to the height 
of anesthesia reaching the medulla and 
producing respiratory paral3^sis or complete 
upper intercostal paraK^sis even when the 
table is placed and permitted to remain 
constantl}^ in the Trendelenburg position. 
The reason is that since the medulla is a 

* When using the 2 cc. ampule of i per cent ponto- 
caine which contains 20 mg., the number of mg. and 
cc. are identical when a decimal point is used. For 
example; i mg. = .i cc., 3 mg. = .3 cc., 10 mg. = i.o cc.. 




mg. 


2.0 OC., CIC. 


* From the Department of Anesthesiology, Soutli Baltimore General Flospital, Baltimore, Aid 
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Fig. I. How pontocaine is diluted with glucose and adrenalin using the dilution factor of 3, which 
provides the minimum quantitj' of pontocaine consistent with prolonged motor relaxation. 


motor center, the time the dilute ponto- 
caine-glucose solution reaches this area not 
only is the pontocaine so diluted in the 
spinal fluid that it will hardly produce a 
sensor}’' effect, but motor paralysis is com- 
pletel}’^ obliviated. This is the safet}-- factor 
in using so dilute a pontocaine-glucose 
solution as has been described. 

Using 10 mg. of pontocaine in glucose 
ivithout adrenalin will produce an average of 
one and one-half hours of sensory analgesia 
and from forty-five to sixty minutes of 
complete motor relaxation. Using lo mg. of 
pontocaine in glucose ivilb adrenalin will 
produce an average of three to three and 
one-half hours of sensory analgesia and 
from one and one-half to two hours of 
complete motor relaxation. The addition 
of more adrenalin, even as much as i cc. of 
1 : 1,000, did not prolong analgesia beyond 
the above stated figures. It would appear 
that adrenalin exerts its maximum effec- 
tiveness in small quantities and will e.xtend 
the duration of analgesia no further despite 
increased amounts. 

Adrenalin was used Avith continuous 
spinal when the initial intrathecal injec- 
tions were as low as 3 mg. for upper ab- 
dominal surgery. This injection had to be 
repeated, however, about twenty minutes 
before closure of the peritoneum to assure 


complete relaxation. When such small 
doses as 3 mg. are used for upper abdominal 
surgery, it becomes necessary to use a steep 
Trendelenburg position during the injec- 
tion, as well as for a minimum of five 
minutes after the injection, in order to 
assure motor paralysis in the upper border 
of the incision. For upper abdominal sur- 
gery in the average good risk adult, an 
initial injection of 9 mg. is used when 
employing the continuous spinal method. 

There was no noticeable increase in blood 
pressure which could be attributed to the 
adrenalin in the subarachnoid space. The 
physiological explanation for the prolong- 
ing action of adrenalin is probably to be 
found in its vasoconstrictive properties on 
the mesothelial resorption tubules in the 
cord and meninges and on the blood vessels 
in the same area. There were no more in- 
stances of post-spinal headache or other 
neurological sequelae following spinal with 
adrenalin than that seen when adrenalin 
was not used. There were no postoperative 
complications in the entire series. Post- 
spinal headaches, pulmonary sequelae and 
urinary retention were not increased be- 
yond what one would e.\pect in a similar 
series omitting the adrenalin. 

For hemorrhoidectomy under spinal, 
adrenalin was omitted because operating 
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time was seldom over twenty minutes and 
there was no indication for prolonging 
analgesia unnecessarih*. 

The addition of adrenalin was felt to be a 
distinct advantage in continuous spinal 
especially in poorer risk patients where 
the very minimum dose of pontocaine 
would be employed. In these patients 
it was unnecessary to reinject solutions 
everv thirtv minutes to an hour. The 
sensory effect even in small doses was so 
greatly prolonged that subsequent injec- 
tions were required for peritoneal closure 
only. 

Other vasoconstrictors (methedrine, neo- 
synephrine and ephedrine) were used with 
the pontocaine-glucose solutions but none 
proved as eff ectual as adrenalin. 

CONCLUSION' 

Spinal analgesia may be safely prolonged 
by adding small quantities of 1:1,000 
adrenalin to intrathecal anesthetic solu- 
tions. The prolongation with adrenalin 
makes it possible to materially reduce the 


over-all dose of anesthetic drug entering 
the subarachnoid space. By using adrenalin 
small, safe doses of anesthetic solution ma}' 
be made to exert a longer action than larger 
doses of the same drug without adrenalin. 
Larger quantities of adrenalin do not in- 
crease analgesic duration beyond that 
caused bj’' small amounts. With continuous 
spinal the frequency" of subsequent injec- 
tions was lessened when adrenalin was 
used. Motor paralysis was prolonged but 
not as extensively as was sensory analgesia. 
In addition, motor paral3'sis was not ex- 
tended for the same length of time in 
individuals of the same age and ph^'sique. 
For this reason continuous spinal was used 
in those patients whose operation might 
extend over two hours in which profound 
motor relaxation was a prerequisite. 
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OBSERVATIONS ON EARLY POSTOPERATIVE RISING 


T 


Thomas F. Keyes, m.d. 

Surgeon, ,Marys\’iI{e Clinic 
MARYSVILLE, CALIFORNIA 

HERE has been a trend sweeping the for peritoneum, chromic No. i for fascia 
country during the past few years for and No. ooo plain for skin.) He has found 


surgeons to let their surgical patients 
up from bed early. The author would like to 
give here his own clinical observations over 
a five-year period. 

During the past five years the writer has 


no greater incidence of wound dehiscence 
in these cases; on the other hand, he has a 
case of wound dehiscence in a man seventy 
years of age with a ruptured ulcer who was 
debilitated and whose wound was sutured 


allowed the majority of his postoperative entirely with interrupted cotton sutures, 
surgical patients to rise early, i.e., on the The author believes that wound dehiscence 


first or second postoperative day. This 
procedure was actually started by the 
patients themselves in a county hospital 
when they got up of their own accord. 
The author observed that those patients 
who did so got along much better and had 
a much smoother postoperative course 
than those patients who remained in bed 
during their entire hospital stajL 
The author has gotten approximately 
four hundred major surgical patients up 
from bed early and has observed that their 
postoperative course has been much 
smoother, they have less postoperative 
complications, they have fewer gas pains, 
their elimination is better and their re- 
covery is more rapid. In addition, there 
is no greater incidence of evisceration or 


depends to a large extent on the nature and 
physical condition of the patient at the 
time of the operation and not on the suture 
material. 

Types oj Cases That Rise Early. The 
following are the types of patients who rise 
early: (i) Hernias of ail kinds as well as 
appendectomies; (2) cesarean sections have 
gotten up on the second and third post- 
operative days; (3) gastrectomies and gall- 
bladders as well as all abdominal surgery; 
(4) Pelvic operations, supravaginal and 
vaginal h3^sterectomies. No patient with 
complications is gotten up early. 

T ecbnic. The author usually suggests to 
the patient the day before that he is going 
to get him up the next day and let him 
think about it for a dajL Also he tells him 


hernial development than with those pa- that the sooner he gets up the sooner he will 
tients who may remain in bed longer. The be able to leave the hospital. Those pa- 
writer has also gotten patients with hernias tients who object are not obliged to get up. 
up on the first postoperative day and has The next day the author usually gets the 
seen no recurrences which were referrable to patient up himself and employs the foHow- 
their early rising. ing technic; First, he helps him sit on the 

There is a great deal said in the literature edge of the bed; then he assists him into a 
that patients should be gotten up earl^' standing position. Then the writer has 
only if they have been closed with inter- the patient take a few deep breaths and 
rupted cotton or some other non-absorba- cough a few times. If there is anj'thing in 
ble suture. For a long time the author the tracheobronchial tree it will be coughed 
believed this but of late he has started up. The patient then is assisted while he 
getting many patients up (approximately takes several steps. The author usually 
one hundred cases) earlv on the first and allows the patient to remain up for ten 
second postoperative davs who had been minutes for the first morning and afternoon 
sutured entirely with catgut. (Plain No. i 


and graduallv increases the time each day. 
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Benefits oj Early Rising. The benefits 
of early rising are many: (i ) Elimination of 
pain. Almost all surgeons will agree that 
those patients who do not move around in 
bed and who splint themselves are the 
ones who have the most pain. Those who 
move around a great deal are the ones who 
will have ver}'^ little pain; this is especially 
true of patients who get out of bed early; 
(2) elimination of gas pains and post- 
operative ileus. When a patient gets up 
earl}’’ he usually belches a few times and 
gets rid of some gas and from that time on 
he will have fewer gas pains; (3) a more 
rapid regain in strength; (4) better function 
of the bowels and kidneys; (5) less fre- 
quency of postoperative embolism; how- 
ever, one must remember that there are 
some patients who prior to operation have a 
quiescent phlebitis of the deep calf veins 
which may lead to embolism even though 
one attempts to get patients up early. On 
the other hand, there is not as much tend- 
ency for the development of that type of 
phlebitis and embolism which occurs in 
those patients who are kept in bed from 
seven to fourteen days and have retarded 
circulation. 


As to the fear of some surgeons that 
there will be more instances of hernia in 
those patients who get up early, the author 
would like to state that in his experience 
he has not seen it occur. There usually are 
definite causes for postoperative hernia. 

SUMMARY 

1. Early postoperative rising is of great 
advantage to the early recovery of the 
patient. 

2. Early rising leads to a lower incidence 
of embolism. 

3. It reduces the number of days in the 
hospital for those who stress an economic 
viewpoint, 

4. Suture material, in the author’s ex- 
perience, actually does not make any dif- 
ference in the closure and in getting the 
patient up, whether cotton or catgut is 
used. 

5. There is no greater incidence of 
hernia as a result of early rising. 
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PYLEPHLEBITIS AND PYOGENIC LIVER ABSCESS=*= 

Charles J. McGee, m.d., Walter S. Priest, m.d. and Arnold Schimberg, m.d. 

CHICAGO, ILLINOIS 


T his report \y&s prompted by the 
recovery of a clinically diagnosed pa- 
tient with pylephlebitis and pyogenic 
liver abscess who responded to penicillin. 
Since January i, 1942, the records of 
Wesley Memorial Hospital reveal only one 
other such patient. He too was treated with 
penicillin. The literature reveals five other 
patients treated with penicillin. 

It is not our purpose to discuss liver 
abscess of amebic origin but only pj^ogenic 
liver abscess and pylephlebitis. In this 
connection it should be remembered that, 
while pylephlebitis is usually associated 
with multiple pyogenic abscesses of the 
liver, pyogenic liver abscess is not neces- 
sarily associated with pjdephlebitis. The 
two are separate and distinct pathological 
entities, “which many have come to regard 
as synonymous.” ® The diagnosis of both 
conditions is difficult and ma3^ be said to 
rest on the ‘suspiciousness’ of the diagnosti- 
cian. The literature is replete with re- 
views^” and case reports in an attempt to 
promote earlier diagnosis. The review of 
Oschner et al.' is particularly complete 
and concise. 

The symptoms of pyogenic liver abscess 
and or pylephlebitis are fever, chills, right 
upper quadrant pain which may radiate 
to the shoulder, sweating, malaise, severe 
dull headache, weakness, anore.via, loss of 
weight, jaundice, dyspnea and the absence 
of nausea and vomiting.'"'® All of these 
symptoms are usually pronounced at some 
time during the course of the diseases 
although chronic liver abscess may be 
pu 7 .?.ling because of the relative mildness 
of the symptoms. 


The signs usually include right upper 
quadrant tenderness, rigiditj', hepato- 
megaly, splenomegaly, a fixed high dia- 
phragm and an absent gas shadoAV under 
the diaphragm in the x-ra}'. Ascites is a 
rare and late manifestation in the course 
of either disease. 

Diagnostic procedures include perito- 
neoscopy, aspiration and intravenous thor- 
otrast'-'^ coupled with x-ray of the liver 
and spleen. Each has its limitations and 
dangers. Leukocytosis above 15,000 is 
usually present but may be lower in chronic 
liver abscess. Blood culture is usually 
negative. 

CASE reports 

Case i. A male, aged forty-six, was ad- 
mitted to Alexian Brothers’ Hospital Novem- 
ber 11, 1944, because of continuous fever 
following a cold two weeks previouslj'. Foiir 
days prior to admission he had a severe chill 
with fever plus pain in the left chest. The 
presenting complaints were fever, general weak- 
ness and aches, headache and anorexia. His 
general condition was good. 

A physical examination revealed the fol- 
lowing: temperature i 02° f ., pulse 84, respira- 
tions 18, blood pressure 120/60. There were 
rales in the left mid-lung fields anteriorly and 
posteriorly but there were no other abnormal 
findings. The urinalysis revealed that the 
specific gravity was 1.020, with a trace of 
albumin and 20 to 25 leukocj’tcs. The Kahn 
test xvas negative. The er5n;hrocyte count was 
4,810,000, hemoglobin 92 per cent, leukocyte 
count 9,200 with 80 per cent polj’morpho- 
miclcar cells. 

Because of clubbing of the fingers, palpable 


splenomegaly, soft .apical systolic murmur, 
fever and chills, subacute bacterial endocarditis 
'rom the Dcp.mmcius of Mctiicini; and Siirjrcry, Weslej .Meinoriai Hospit.nl, Cfiiogo, III. 
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was considered tlie most likely diagnosis in 
January, 1945. A chill on January 13th, was 
followed Jjy a temperature of i04°F. and severe 
abdominal pain. Shortly thereafter a few 
rales were heard in the right lower and mid- 
lung fields. The patient complained of insomnia. 
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50 pounds. Profuse sweating and marked weak- 
ness were present. The tongue was atrophic. 
The chest was barrel-shaped, had a limited 
expansion and there were dullness and diminu- 
tion of fremitus and breath sounds in the lower 
chest bilateralh". A few moist rales were heard 


MR. J.O. * \ 



Fig. I. i\lr. J. O. pylephlebitis. For convenience hiatus appears between eightj'-eighth and Ii6th daj-s. 


dyspnea and pain in both splenic and right 
upper quadrant areas. Laboratory studies at 
that time revealed progressive anemia, sputa 
negative for tubercle bacilli, normal chest 
film, negative blood culture, normal albumin- 
globulin ratio, persistent leukocytosis and 
albuminuria, negative reactions for the typhoid, 
paratyphoid, dysentery and brucella groups and 
a ptosed right kidne\" witli a normal intra- 
\-enous pyelogram. The sedimentation rate was 
34 mm. 

He was transferred to ^Yesley Memorial 
Hospital on January 20th, at which time he 
was emaciated, acutely ill, occasionally inco- 
herent and unable to gh'e an adequate Iiistor3% 
He appeared about sixty years of age. 

His temperature was 99°f., pulse loS, 
respirations iS and blood pressure 104/72. It 
was estimated that he had lost between 30 and 


in the left mid-lung posteriorly. A faint apical 
systolic murmur was heard. The abdomen was 
moderate^" distended, tympanitic, general^ 
tender and spastic. The spleen was palpable. 
The liver was felt three fingerbreadths below 
the costal margin. No embolic phenomena or 
petechiae were noted. 

The urine showed a specific gravity of 1.015, 
slight trace of albumin and an occasional 
leukocyte. The erynhroc3q:e count was 2,920,000, 
hemoglobin 10 Gm. The leiikocj'te count was 
i 3>350 with 81 per cent polymorphonuclears. 
The sedimentation rate was 35.5 mm. in forty- 
five minutes. The icterus index was 1S.2 and the 
blood non-protein nitrogen 23.1 mgm. per cent, 
CO2 combining power 40.5 volume per cent, 
albumin-globulin ratio 3-12:3.48, coagulation 
time 4.5 minutes (normal being 8 to 10) and the 
bleeding time was four m’Gntes. The electro- 
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ciirtlio"rnni was not (iiaj'nostic. 'I'lie blood ciil- 
tiire was negative and the chest him normal. 

The lollowiri}; day ^^’anpensleen suet ion was 
instituted because of severe abdominal dis- 
tention. .laundice appeared two days later. 
Three to six loose stools oeeurred daily. Several 


fluid. 'I he spli.en was fix e to six times normal 
size. 'I'he other orfrans revealed no noteworthy 
lindintrs. 

'I'he diagnosis was still undetermined at the 
time of di.scharge from the hospital on .March 
toth. b.ight days later chills occurred acconi- 
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Fig. Continuation of Figure i. Total penicillin dosage 620,000 units intramuscularly and j, 000, 000 units 
• intravenously. 


blood transfusions were administered. He was 
then given 500,000 units of penicillin per day 
by continuous intravenous drip from January 
24th through February 3rd. The jaundice 
deepened, the abdomen continued to be dis- 
tended and painful, the spleen became very 
hard and on February' 5th, the palpable liver 
surface was described as roughened. Ascites 
appeared on February 12th, and left pleural 
effusion February 13th. A barium enema 
revealed “slight irregularity of the sigmoid 
region, and further examination of the splenic 
flexure was recommended because of a very 
irregular outline suggestive of a lesion of the 
bowel wall, possibb^ carcinoma.” The gall- 
bladder failed to fill. 

Exploratorj'’ laparotomj' was performed Feb- 
ruary 19th. The abdomen contained about 
300 cc. of turbid j^ellow, slightly blood-tinged 


panied bv slight pain in the chest and abdomen. 
On rcadmission the nc.xt day the pain was still 
severe. The temperature was 103 . S°f., pulse 
138 and respirations 32< The abdomen was 
diffusely tender and rigid, the Ii\’cr enlarged, 
.ascites moder.ate and the spleen not palpable. 
Death occurred on March 26th. 

The important .autopsy' findings were as 
follows: Subcutaneous fat almost completely 
absent. The abdomen contained at least 3 
liters of moderately cloudy, yellow fibrinous 
fluid and fibrin deposits were scattered o\-er all 
the peritone.al surfaces. An area of localized 
peritonitis e.xtended over the superior and 
anterior surfaces of the right lobe of the liver, 
bounded bj' the diaphragm .and the liver, lined 
with thick fibrin and full of yellowish-green 
pus; from this area a sinus opened into the liver. 
The portal vein contained an organizing 
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thrombus. A moderately thickened gallbladder 
with almost complete destruction of the mucosa 
was present. The spleen lA’eighed 440 Gm. and 
was friable. The pleural cavities were free of 
Iluid and adhesions. The left lung was adherent 
to the diaphragm. 


tion because of a peptic ulcer. Operation on 
September 24, 1945, was uneventful as was the 
immediate postoperative course. On October 
5th, she complained of back pain and malaise. 
Two days later she vomited bile and the next 
dai”- passed a gra3’- stool. On the nineteenth post- 


MRS. D.F^ 

. 46 Di.tnci.; FVclstVilebltis (Subtotil Gistreetomr) 

9.« ADMISSION ^ 

^ of ninv-tu O Ic Octvbef 19 


N ovemW 56 



^ = 5QQ6s^»?HQLE..BLQQD._1 I I 
E. = aQQic^ASri\ 

R = 250 c e. RED BLOOD CELLS i i 

Fig. 3. Mrs. B. F., pylephlebitis (subtotal gastrectomj-)- The patient was at home between the fortj'-eighth 
and fifty-fourth d.ays. Total penicillin dosage was 328,000 units intramuscularly and 6,500,000 units 
intravenously. 


On microscopic section the liver was mark- 
edly congested. The stroma of the portal canals 
was denseh" fibrotic. Multiple abscesses were 
present, the fibrotic walls of which were lined 
by membranes of cellular debris or densely 
infiltrated with plasma cells or l3'mphoc3d:es. 
The wall of the small bowel was fibrosed and 
the serosa irregularly thickened. Marked 
fibrosis of the spleen and marked thickening of 
the capsule were present. In the opinion of the 
pathologist the liver abscesses apparentlj’’ 
resulted from infection of the small bowel. No 
other specific lesions could be demonstrated. 
Cultures of the liver abscesses and of the ascitic 
fluid rcA'ealed Escherichia coli. 

Case ii. Mrs. B. F., aged fort3’--six, a house- 
wife, was admitted for subtotal gastric resec- 


operative day there was severe pain in the 
hj-pochondrium as well as abdominal distention. 
The next day the temperature rose to i03°f. 
and she was irrational and vomited frequentl}^ 
During the four succeeding da^^s there were 
frequent chills and rises in temperature, 
reaching io6.2°f. rectall3\ Jaundice developed. 
On the day following the first temperature 
rise, 100,000 units of penicillin were given by 
continuous intravenous drip and the next day 
this was supplemented bj-^ 12,500 units everj'- 
three hours by intramuscular injection. After 
two daj'-s this was increased to 300,000 units 
per dajr by continuous intravenous drip without 
appreciable effect on. the clinical course. Upon 
increasing the dail}'’ penicillin dosage to 1,000,- 
000 units by continuous intravenous drip there 
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^Yas almost immediate improvement. In six 
days tlie temperature was normal but an x-ray 
of the chest showed encapsulated fluid, which 
had been detected clinicallj'- two days previ- 
ousl3^ Aspiration was not performed. Recoverj'^ 
proceeded rapidly and she was discharged on 
the fortj'^-second postoperative da3^ Six daj^s 
later she returned for incision and drainage of 
an abscess which had pointed through the 
abdominal wall in the supra-umbilical region. 
Cultures of the pus from this abscess failed to 
show groniili under aerobic and anaerobic 
conditions. She was discharged November ii, 
1945. At the time of the last examination, 
March i, 1946, she was well, active and per- 
forming most of her duties as a housewife, 
complaining only of slight fatiguabilit3^ 

Figures i, 2 and 3 outline the treatment and 
course. For brevity, hiati appear .between the 
eighty-eighth and one hundred sixteenth daj's 
of Case 1 and the forty-eighth and fifty'-fourth 
days of Case ii. 

COMMENTS 

Prior to this time the mortality rate in 
liver abscess and/ or pjdephlebitis has been 
between 90 per cent and 100 per cent if 
surgical intervention were not feasible. 
With surgery the mortality rate has been 
between 33 per cent and 73 per cent,*- 
depending on the route of surgical approach. 
Complications and multiplicity of abscesses 
increase the mortalitj'^ rate.®'®’^- If abscesses 
result from cholangitis, drainage can be 
adequate; otherwise it is not adequate.® 
Parahepatic abscesses are more amenable 
to surgerj' with consequent lower mortality'^ 
rate. The outlook is alwaj^s grave and 
prognosis should be guarded. 

It is much too early to say what role 
penicillin will plaj'^ in reducing the mortality’^ 
rate in these diseases. An insufficient num- 
ber of patients have been treated. Only five 
previous case reports were found in the 
literature. Yater^ gave his patient onlj’^ a 
total of 150,000 units without success. 
An autopsy was not performed. Sheridan® 
was dealing with a patient with Fried- 
lander s bacillus which is known to be 
penicillin insensitive. Fish and Conrad® 
were treating a patient with a secondarilv 


infected amebic abscess and used penicillin 
as an adjuvant to other therapeutic meas- 
ures. Gonzalez and Vejar^ used penicillin 
on- a patient with complicated, sj'mptoms 
Avhen all other methods failed. They began 
with 30,000 units intramuscularl)’^ every 
three hours and gradually decreased the 
dose and frequency. A total of 2,721,000 
units was given over a period of eighteen 
daj's. This patient recovered. Flynn® gave 
his subject 20,000 units every three hours 
for three weeks postoperativelj'^ but the 
patient had surgical drainage for abscess 
following acute cholangitis and recovered. 
However, this recovery must be attributed 
to surgical intervention. 

Case I should not be considered as a 
penicillin failure. The diagnosis was not 
made antemortem. The causative organism, 
Escherichia coli, is penicillin-resistant. Un- 
fortunatelj^ in p3fbgenic liver abscess and 
P3dephlebitis the blood culture is so often 
negative and aspiration which might help 
in isolating the offending organism is so 
dangerous, that it is usuall3’’ impossible 
to determine whether or not one is dealing 
with a penicillin-sensitive organism. Since 
some strains of Escherichia coli are in- 
hibited b3’' high concentrations of penicillin 
and since it is difficult to determine the 
causative organism in these diseases, we 
believe that large doses of penicillin are 
indicated in all patients not amenable to 
surger3^ 

The massive penicillin dosage which we 
have emplo3fed in subacute bacterial endo- 
carditis'®’^' influenced us in treating Case 
II. Apparentl3% a ver3’^ high blood penicillin 
level is necessar3" to inhibit growth of 
organisms enmeshed in fibrin as is the case 
in subacute bacterial endocarditis. In 
order to attain an effective level within an 
hepatic abscess, equall3r high or higher 
blood levels ma3" be necessar3\ Knowing 
that a dail3’^ dose of 300,000 units is in- 
adequate for the cure of most cases of 
endocarditis, we advised increasing the 
dail3’- dose in Case ii to 1,000,000 units, 
because signs and s3™ptoms were still 
acute although the temperature had started 
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to fall. We were also attempting to profit by 
the experience in Case i in which 500,000 
units per day for ten days were inade- 
quate. If the Escherichia coli present at 
autopsy were not a postmortem invader, it 
is possible that no amount of penicillin 
would have availed. If, however, the 
original organism had been something 
else, then the sma’ll doses of penicillin used 
prior to the 500,000 units might have 
increased its resistance to the point where 
the moderately large dally dose of 
500,000 units was inadequate. 

There may be a question in the diagnosis 
of Case II. However, in the presence of 
severe chills and fever, jaundice, extreme 
morbidity, absence of subdlaphragmatic or 
subhepatic gas shadow in the x-ray and 
with a negative blood culture we have to 
doubt that this was a parahepatic abscess. 
We believe that the abdominal abscess 
which developed later represents a com- 
plication, either a contiguous infection of 
the subdlaphragmatic space or rupture of a 
surface liver abscess into this space. It is of 
great surgical interest to note that the 
literature fails to reveal reports of such 
abscesses which, as happened in Case ii, 
found its way between the folds of the 
ligamentum falciformis and became an 
abscess necessitans. A simple incision just 
above the umbilicus, resulting in evacua- 
tion of a large amount of sterile material, 
relieved the patient of all symptoms. 

SUMMARY 

Two patients with pyogenic liver ab- 
scesses and pylephlebitis, one proven by 
autopsy and the other diagnosed clinically, 
are presented. One patient recovered after 
a total dose of 9,830,000 units of penicillin, 
oi which 7,000,000 units were given by 
continuous intravenous drip at the rate of 
1,000,000 units per day. If surgical inter- 
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vention is not feasible, the use of penicillin 
in this, or even larger doses, is suggested 
as a possible life saving measure. 
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TREATMENT OE CHRONIC SALPINGITIS WITH BENZYL 
CINNAMATE ESTER (JACOBSON’S SOLUTION)* 

Morris I. Eisenstein, m.d. and George J. Bendo, m.d. 

NEW YORK, NEW YORK 

T his preliminary report covers thirty lessens the severity of chronic inflammatory 
cases of chronic salpingitis in which lesions, the pain at the site of the lesion 
the patients were treated with benzyl might be relieved. The inflamed tissue 
cinnamate ester (Jacobson’s solution). As causes irritation and compression of the 
far as is known, this therapy is the first nerve endings at the site of the lesion, 
of its type employed in this country. Therefore, when the inflamed tissues re- 
Jacobson’s solution is a 4.1 per cent of gress under the action of this medication, 
inter-reaction product of benzyl cinnamate the pain is diminished and symptoms re- 
and its decomposed radicals in the form of lieved. Jacobson strongly supported this 
ethyl cinnamate ester and benzyl alcohol interpretation by working with chronic 
dissolved in olive oil. salpingitis in which there is, at the same 

This drug was introduced and presented time, both subjective pain and an inflam- 
by Jacobson in Paris-in 1929^ in the treat- matory lesion which can be demonstrated 
ment of chronic inflammatory lesions by palpation. The good results obtained in 
regardless of their localization and patho- this condition with benzyl cinnamate ester 
genic agents responsible for these lesions, were confirmed by Levy-Solal, Jacobson, 
Jacobson studied the biological properties Delsace and Pariente, who treated chronic 
of benzyl cinnamate. The ability of this salpingitis refractory to previous clinical 
preparation to inhibit the development of treatment..'* 

certain microbic agents, to neutralize the These authors noted that the pain usu- 
toxins xnuiiro, to produce leukocytosis" and ally disappears after five or six injections, 
to provoke a generalized vasodilatation This is particularly observed where the pain 
may suggest hypotheses on its mode of is continuous. The lesion itself, which can 
action. be studied by palpation, regresses by de- 

What appears to be certain is the vas- grees. At the beginning, the adne.\'al mass 
cular reaction, which Jacobson observed becomes more delineated, due to the sur- 
and described, on the corneal opacities pro- rounding tissue becoming smooth and free 
voked experimentally on animals prior to from infiltration and compression. The 
treatment with benzyl cinnamate solu- mass is then noted to be of a soft con- 
tion. This vascular reaction is temporary, sistency. Part of it is absorbed and the 
It is characterized by a dilatation of the remaining mass replaced by a fibrotic-Iike 
existing vessels, by an opening of the tissue. There are also cases in which the 
blocked vessels and by the appearance of masses have completely resolved under 
newly formed vessels.** Clinically and ex- treatment with Jacobson’s solution, 
perimentally, it has been observed that Method of Treatment. The patient re- 
Jacobson’s solution advantageously modi- ceives a series of twelve intramuscular 
Ties chronic inflammatory lesions (produced injections of i cc. each daily. A rest period 
by various pathogenic agents) by absorbing of ten to fifteen days is indicated before 
necrotic tissues and by activating the repeating this procedure. A total of twelve 
cicatrization of ulcers.* to thirty-six injections may be given. 

In 1929, Jacobson suggested that since depending upon the nature and sev'erity of 
benzyl cinnamate ester advantageously the lesion. 

* From the Out-Patient Clinic of tlie Department of Gynecology, Harlem Hospital, service of Dr. Henry C. Falh. 
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CASE REPORTS 

Case i. No. 41-2520, P. M., aged twenty- 
six, complained of bilateral abdominal pain 
accompanied by vaginal discharge on March 20, 
1946. Bimanual vaginal examination revealed 
tenderness and thickening of both adnexal re- 
gions. A' series of twelve injeetions of benzyl 
cinnamate (Jacobson’s solution) was given 
over a period of five weeks, and on April 30, 
1946, the patient stated that she had no pain 
since the eighth injection. Bimanual vaginal 
examination on this date revealed no adnexal 
disorder. 

C.\SE 11. No. 46-7526, C. M., aged twenty- 
two, on April I, 1946, stated that she had bi- 
lateral abdominal pain which was intermittent 
for one year, becoming very severe two days 
previous. Upon examination the right adne.xa 
showed a 4 by 4 cm. mass with marked tender- 
ness; the left adnexa showed only marked 
tenderness and no masses. A series of twelve 
injections were given and on April 25, 1946, the 
patient stated that she had no pain since the 
fifth injection. An examination proved the right 
ovary to be palpable, with no tenderness, and a 
3 by 2 cm. mass; the left fornix was negative. 

Case hi. No. 45-4025, E. G., aged twenty- 
two, was being treated for sj'philis. On March 
19, 1946, she complained of soreness in the 
lower abdomen. An examination showed the 
adne-xa to be bilaterally tender and thickened. 
On April 22, 1946, after a series of twelve 
injections the patient noted that she was free 
from pain since the eighth injection. An ex- 
amination showed the right fornix to be nega- 
tive, the left fornix revealed a 5 cm. non-tender 
mass. 

Case iv. No. 46-7229, E. M., aged. nine- 
teen, on March 26, 1946, complained of bilateral 
abdominal pain with a moderately thick, white 
vaginal discharge. Upon examination the 
adnexa were bilaterally tender; the left salpinx 
was palpable, thick and tender. On April 25, 
1946, after a series of twelve injections examina- 
tion revealed the right fornix to be normal; the 
left showed slight fullness but no tenderness. 

C.-vsE V. No. 45-518, M. O., aged nineteen, 
on March 25, 1946, complained of lower left 
'abdominal pain after receiving sulfonamide 
and penicillin therapy for five weeks in the 
hospital. Upon examination the left adnexa 
was found to be tender and thickened. On 
April 22, 1946, after a series of twelve injec- 
tions, the patient stated that she was free from 


pain since the third injection and was able to 
continue housework. On final examination the 
right fornix was normal; the left fornix showed 
no tenderness with a 4 cm. mass to the left of 
the uterus. 

Case vt. No. 46-7090, K. P., aged twenty- 
four, on March 19, 1946, complained of pain in 
both lower quadrants, which had become pro- 
gressively worse in the past two weeks accom- 
panied by marked vaginal discharge. Examina- 
tion showed a large tender mass, right adnexa. 
After a series of twelve injections, the patient 
reported that the discharge diminished after 
the sixth injection, and that she had a general 
feeling of well being since the fourth injection. 
A final examination showed the adnexa to 
be normal and the ovaries palpable. 

Case vii. No. 45-14926, J. S., aged twenty- 
six, on March 22, 1946, complained of lower 
abdominal pain, cramp-like in nature, with 
marked vaginal discharge. Right salpingectomy 
had been performed four months previously. 
Upon e.xamlnation the left adnexa proA’ed 
to have a large tender mass. On April 24, 1946, 
after the twelve injections were given the pa- 
tient stated that after the first and fourth 
injections she had headaches. After the fifth 
injection pain in the abdomen diminished. 
After the sixth injection the patient said she 
was free from pain. Upon final examination the 
left fornix was shortened, with a 4 by 4 cm. 
mass in the left cul-de-sac and no tenderness. 

Case viii. No. 46-7227, D. S., aged 
twenty -six, on March 25, 1946, complained of 
pain in the lower left quadrant for a period of 
two years, also a white mucous discharge for 
the past eight months. An examination revealed 
ropey tender masses in both fronices. On April 
23, 1946, after the twelve injections the patient 
was free from pain and from vaginal discharge. 
Final examination showed the right adnexa to 
be ropey, palpable, with no tenderness; the left 
adnexa showed no masses and no tenderness. 

C-ASE IX. ' No. 46-7215, H. A., aged twenty- 
two, on March 25, 1946, complained of pain in 
the lower left quadrant, with profuse, white, 
watery discharge. An examination showed the 
right adnexa to be tender, and the left to be 
tender with a small mass. On April 22, 1946, 
alter a series of twelve injections, the patient 
stated that she had been free from pain since 
the fourth injection. Final examination showed 
the ovaries palpable and small; no other masses 
and no tenderness were present. 



202 American Journal of Surgery ElSCllStClU, Beildo SulpingltlS 


August, 19+7 


Case x. No. 46-7260, A. B., aged twenty, 
on April i, 1946, complained of lower bilateral 
abdominal pain with the pain in the left side 
more severe, also vaginal discharge. Upon 
examination the right adnexa was found to 
have a 5cm. mass, the left tender and full. On 
April 25, 1946, after a series of twelve injec- 
tions, the patient stated she was free from all 
pain after the tenth injection. A final examina- 
tion showed the left fornix to have no tender- 
ness, no palpable disorder and the right fornix 
to he shortened. 

Case xi. No. 44-7058, L. S., aged twenty- 
six, on March 2, 1946, complained of pain in 
both lower quadrants. The patient was hospital- 
ized a year ago and was told that surgerj^ was 
indicated, but refused. An examination showed 
the adnexa to have bilateral tenderness and a 
tender mass in the right cul-de-sac. On April 
29, 1946, after the series of twelve injections, 
the patient stated that she felt better since the 
third injection and is free from all pain at the 
present. A final examination showed the left 
fornix to be normal ; in the cul-de-sac and right 
fornix a 4 by 2 cm. mass was present with no 
tenderness. Treatment was continued. 

Case XII. No. 44-6371, E. G., aged twenty- 
four, on March 22, 1946, complained of bilateral 
lower abdominal pain. She aborted on Dec- 
ember 13, 1945, and was admitted to the hospi- 
tal in January, 1946. There she was operated 
upon for an “abscess between uterus and va- 
gina.” She had been treated previously with 
foreign protein for a similar condition. An 
examination showed bilateral tube-ovarian 
inflammation. On April 25, 1946, after the sixth 
injection the patient stated she had been free 
from pain but did not return for further 
treatment. 

Case xirr. No. 46-3293, H. D., aged twenty, 
on March 22, 1946, complained of bilateral 
pain of the lower abdomen. This patient 
received foreign protein therapy without relief. 
An examination showed a 6 by 4 cm. mass in the 
right adnexa and tenderness in the left adnexa. 
On April 23, 1946, after the third injection the 
patient stated that she had some relief after 
the third injection and that she was free from 
all pain at that time. She did not return for 
further examination or treatent. 

Case xiv. No. 46-1145, H. M., aged 
twenty-two, on March 26, 1946, complained 
of having abdominal pain ail day and distention 
at night, present for about a year. An examina- 


tion showed the left adnexa to have a tender 
mass. On April 25, 1946, after a series of twelve 
injections the patient claimed that the pain in 
the abdomen was not severe since the ninth 
injection, and that she was free from pain since 
the eleventh injection. An examination showed 
the ovary to be tender on the left side. Treat- 
ment was continued. 

Case xv. No. 45-10301, J. B., aged twenty- 
one, on March 19, 1946, complained of lower 
abdominal pain on both sides with the pain on 
the right side verj*^ severe. The pains had be- 
come progressively worse for the past three 
jmars. An examination showed tenderness in 
the adnexa with thickening. Tenderness was 
also found in the equigastrium and descending 
colon. On April 25, 1946, after a series of twelve 
injections the patient stated that she had been 
free from all pain since the eighth injection. 
An examination showed a tender ovarj’’ on the 
left side. Treatment was continued. 

Casexvi. No. 45-14568, A. L., aged twenty- 
three, on March 26, 1946, complained of having 
lower abdominal pain for four months. She 
also stated that she was treated elsewhere 
without improvement. An examination showed 
the right adnexa to have a large tender mass. 
On May 2, 1946, after the series of twelve 
injections the patient reported feeling better 
since the ninth injection. An examination 
showed the right fornix to have a 2 by 3 cni. 
mass with slight tenderness. The left fornix 
was shortened with no tenderness. Treatment 
was continued. 

Case xvii. No. 46-7257, O. S., aged twenty- 
five, on April i, 1946 the patient complained of 
bilateral lower abdominal pain, also of pain on 
urination. For several days the patient also 
had been running a temperature. Examination 
showed the right adnexa to be tender and full; 
the left was tender with a 4 cm, mass. After 
three injections the patient stated she still 
had pain and did not return for further 
treatment. 

Case xvni. No. 46-81 1 1, S. S., aged twenty, 
on Mareh 29, 1946, complained of a sharp and 
constant pain in the lower abdomen since 
January, 1945. An examination showed a large 
tender, fluctuant mass. Surgerj’’ was suggested 
prior to the therapy but the patient refused. 
On April 29, 1946, after a series of ten injec- 
tions, the patient stated that the pain was 
intermittent but felt better after the tenth 
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injection, and did not return for further 
treatment. 

Case xix. No. 45-4 1 S3, B. M., aged twenty- 
one, on March 25, 1946, complained of pain in 
the lower abdomen radiating to the back. 
An examination showed the right and left 
adnexa to Be palpable and tender. On April 
23, 1046, after the sixth injection the patient 
reported that she was pregnant (?) and did not 
return for further treatment. 

Case xx. No. 46-71 19, K. L., aged twenty- 
three, on March 22, 1946, complained of 
lower abdominal pain which was more severe 
on the left side. An examination of the ab- 
domen showed tenderness of both lower 
quadrants, the ceiA'ix was soft and tender. 
jNIasses were felt in the right and left adnexal 
regions. Qn April 2, 1946, after the patient 
received six injections, she stated she was free 
from all pain and did not return for further 
treatment. 

Case xxi. No. 46-3732, F. H., aged nine- 
teen, on April 16, 1946, complained of lower 
abdominal pain present for two and one-half 
months. An examination of the right and left 
adnexa showed them to be tender with ropej' 
masses. On April 18, 1946, after two injections 
the patient said that she felt better and did 
not return for treatment. 

Case xxii. No. 46-7719, M. G., aged 
twenty-one, on March 26, 1946, complained of 
bilateral abdominal pain with vaginal dis- 
charge for about one year. An examination 
showed a ropey mass in the right adnexa. 
On April 9, 1946, after receiving two injections 
the patient did not return for further treatment. 

Case xxiii. No. 42-27340, F. G., aged 
thirty-two, on March 26, 1946, complained of 
intermittent pain in botli lower quadrants. 
The pain had been present for two years since 
the birth of her last cliild and had become 
steadiB* worse. An examination showed the 
right adnexa to have a large mass. On April 
1 8, 1946, six injections had been ghxn Avhen 
the patient complained of pricking sensation 
after the third injection, but stated that she 
was free from all pain since the sixth injection. 
She did not return for further treatment. 

Case. xxiv. No. 45-2510, C. S., aged fortj^- 
six, on March 14, 1946, complained of pain in 
the left abdomen since February, 1946. She 
was hospitalized eight montlis previously for 
severe abdominal pain. She also had profuse 
vaginal discharge. Examination showed both 


adnexa to be full and tender; there was also 
tenderness in both lower abdominal quadrants, 
on March 17, 1946, after three injections the 
patient said she felt better and did not return 
for further treatment. 

CASExx^^ No. 46-7118, M. W., aged nine- 
teen, on March 22, 1946, complained of pain in 
the lower right side. The pain was constant 
and at times more severe than others. A vaginal 
discharge was also present. An examination 
showed a tender mass in the right adnexa. The 
left adnexa was negative. On March 26, 1946, 
after three injections were given the patient 
stated that she had some relief and did not 
return for further treatment. 

Case xxvi. No. 45-12799, M. F., aged 
twenty-three, on March 19, 1946, complained 
of pain in the lower abdomen, which was more 
severe on the left side. An examination showed 
the right adnexa to have a 4 cm. tender mass 
and the left adnexa to be tender. On March 28, 
1946, after receiving two injections the patient 
did not return for further treatment. 

Case xxvii. No. 46-2528, C. W., aged 
nineteen, on March 26, 1946, complained of a 
lower abdominal pain. The patient had re- 
ceived four injections of aolan and pain still' 
persisted. An examination showed the left 
adnexa to have a tender mass. After the third 
injection the patient stated that she felt better 
and did not return for further treatment. 

Case xxviii. No. 43-6927, V. C., aged 
tliirty-nine, on March 19, 1946, complained of 
lower left abdominal pain with burning on 
urination. An examination showed the adnexa 
to have bilateral tenderness and thickening. 
The patient received one injection and did not 
return for treatment. 

SUMALARY 

The thirty patients treated can be 
dhrided into the following categories: (i) 
Thirteen patients received tAvelve injec- 
tions* and stated they were free from pain. 
Local examination showed partial or total 
regression of lesions. (2) Tavo patients 
continued treatment after tweh^e injec- 
tions and stated pain was relieved. Local 
examination showed partial regression of 
lesions. (3) Three patients received from 
one to two injections and did not return 

The materials used in this study 'were supplied 
through the courteq- of E. Fougera & Co., Inc. 
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lor further troatnienl and did lu^l slate 
any change in enndilion. (4) One patient 
received two injections and stated no 
improvement. She did not return, (i) 
Eleven patients received less than twelve 
injections, stated they were relieved from 
pain and did not return. 

The authors believe, because of the 
results obtained a further study is indi- 
cated with this safe, painless method of 
therapy wliicii does not recjuire hospitaliza- 


tion or interruption of daily duties. Con- 
tinued observations are being conducted 
and a more comprehensive report will he 
available. 
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CnnoNic interstitial .salpingitis is characterized by enlargement of the 
tube, whole walls arc thickened and often of gnarled apiiearancc. The 
fimbriated extremity may be closed and bulbous, or it may be partially 
patent. Surface adhesions, eititcr light or dense, to surrounding organs arc 
almost always present. 

From “Textbook of Gynecology” by Emil Novak (The Williams 
Wilkins Company). 



MEDIASTINAL TUMOR* 


Jacob K. Berman, m.d., J. Paxton Powell, m.d. and Philip C. Hennessee, m.d. 

INDIANAPOLIS, INDIANA 


M ediastinal tumors and cysts are 
not uncommon. Since the advent 
of modern chest surgery increasing 
numbers of patients are being successfully 
cared for. The purpose of this paper is to 
discuss briefly the possible origin of these 
tumors, the types which may occur, the 
symptoms and signs that they usually 
produce, methods of diagnosis and the 
treatment employed in their eradication. In 
addition, we are reporting two cases of 
mediastinal teratoma, one of which is 
unusual because of its enormous size and 
the multiplicity of its component tissues. 

Heuer states that up to January, 1926, 
135 dermoid cysts and teratomas had 
been reported. He believes their origin to be 
due to ectodermal displacements or ab- 
normal cells of branchiogenic origin drawn 
into the chest by the descent of the heart. 
Many other theories ha\’'e been advanced 
to explain the presence of teratomas. 

Teratology is a subdivision of embryol- 
ogy that deals with abnormal development 
and its end products — anomalies. While it is 
certainly true that not all teratomas are 
examples of monsters, yet a great propor- 
tion probabl}- are. Identical or duplicate 
twins are really an example of teratoma. 
They develop from a single egg whereby 
each member acquires precisely the same 
cliromosomal heritage and hence the same 
genetic constitution. If they are the 
same size and completely' separate, they 
torm two normal individuals. Identical 
twins may be a double monster when con- 
joined and this connection may take place 
anywhere in the body. If they are joined in 
the thorax, thej^ are called thoracopagus, 
sternopagus or xiphopagus. Sometimes 
they are not the same size and in such 
instances the larger is known as the auto- 


site, the smaller the parasite. The latter 
may be almost a completely developed 
included twin — fetus in fetu — which grades 
down into the teratomas that contain dis- 
orderly assortments of tissues or organs. 

Other theories include the idea that there 
is an arrest of certain blastomeres which 
subsequently undergo a partial fulfillment 
of their primitive development potentiali- 
ties; Cohnheim’s theorj* of cell rests which 
later for unknown reasons begin to grow, 
and lastly the unproved concept of par- 
thenogenesis of ovarian eggs. 

TYPES OF MEDIASTINAL TUMORS 

The mediastinum is a fertile ground for 
tumors and cysts. This is due to the com- 
plexity of its development and its com- 
ponent tissues. The following is a useful, 
but by no means exhaustive classification 
of these abnormalities: 

A. Neoplasms and hyperplasias of the 
thyroid and parathyroid glands 

B. Neoplasms and hyperplasia of the 
thymus 

C. Neoplasms of nervous tissue: 

(a) Sympathicoblastoma 

(b) Hour-glass tumors 

(c) Neurofibroma, neurolemmoma, 
neuroma gangionlare 

D. Connective tissue neoplasms: 

(a) Lipoma 

(b) Fibroma 

(c) Chondroma 

(d) Mj'xoma 

(e) Xanthoma 

(f) Sarcoma 

E. Tracheal and esophageal neoplasms 

F. Tumors of lymph nodes: 

(a) Acute inflammations; tuberculosis 
(cold abscess) 


* From the Surgic.il Service, Indianapolis City Hospital and the Department of Surgerj-, Indiana Universitv 

Medical Center. 
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(b) Lymphoblastomas : 

(1) Hodgkin’s disease 

(2) Leukemia 

(3) Lymphosarcoma 

(c) Endothelioma 

(d) Metastatic carcinoma 

G. Cystic tumors: 

(a) Epidermoid 

(b) Bronchogenic 

(c) GaStrogenic 

(d) Lymphangiomatous 

(e) Venous 

(f) Pericardial 

(g) Pleural 

(h) Mixed (dermoid) 

(i) Ecchinococcus 

(j) Branchial 

(k) Duplication of esophagus 

(l) Undetermined 

H. Vascular tumors; 

(a) Aneurysm of aorta 

(b) Aneurysm of heart 

1 . Tumors of pericardium and heart; peri- 
cardial cysts; diverticula of pericardium 

SYMPTOMS AND SIGNS 

The behavior of teratomas is erratic and 
variable. They may grow or remain quies- 
cent for years. Most observers believe that 
they grow as the child grows, and that 
they cease growing after maturity barring 
complications which would increase their 
size such as trauma, infection or malignant 
change. Malignant degeneration is un- 
common. Heuer states that the largest 
tumor reported was 1 5 by' 1 1 by 9 cm. 
(Smith and Stone). Schneider’s case was 
45 cm. in circumference. In sixty cases of 
dermoids and teratomas only seven were 
the latter. The first tumor we are reporting 
seems to have grown as the child grew. 
Its size is perhaps one of the largest on 
record, measuring 20 H by 20}'^ by 9 cm. 
The second was discovered early in life 
and was therefore relatively small. 

The symptoms and signs are due mainly 
to the increase in mediastinal pressure but 
also to displacements of organs. The former 
interferes with the return of blood through 
the superior vena cava and may cause 


cyanosis, orthopnea, dilation of the super- 
ficial veins of the thorax, pulmonary 
edema, pleural and pericardial effusions. If 
the obstruction is 'above the azygos vein, 
the symptoms are less severe. If below and 
if the pressure is great, there may be sub- 
cutaneous edema of the head, neck, and 
upper part of the thorax, headache, vertigo, 
deafness, epistaxis, tinnitus and even 
convulsions. 

Posterior mediastinal tumors such as 
ganglioneuromas are apt to interfere with 
the function of the cervical sjmipathetics 
producing Horner’s syndrome. 

By far the most common symptoms of 
dermoids and teratomas are the persistent 
cough with or without hemoptj^sis and 
dyspnea, which is especially pronounced 
on the slightest exertion. There may also 
be dysphagia or regurgitation, hematemesis 
and recurrent attacks of asthma or pneu- 
monia. Occasionally a patient with a 
mediastinal dermoid will cough up hair. 
This symptom is diagnostic. 

The size of the growth usually displaces 
the lung and heart so that there is absolute 
flatness on percussion and heart sounds and 
breath sounds are absent or only faintly 
heard over the affected side. Sometimes 
there are no symptoms and the growth is 
discovered by routine x-ray examination 
as in our second case. 

DIAGNOSIS AND TREATMENT 

The diagnosis of mediastinal grouThs is 
made by the history, physical examination, 
x-ray films made in the anteroposterior, 
lateral and oblique positions, fluoroscopic 
studies; bronchography, partial pneumo- 
thorax and thoracentesis. Roentgeno- 
graphic studies are indispensable, not only 
for diagnosis but for position and behavior 
fluoroscopically. In general, the roentgenol- 
ogist will note the following characteristics : 

I. Position. He will note if in the 
anterior mediastinum the tumor is usuallj'' 
a dermoid or teratoma; the middle medias- 
tinum, a lymphoblastoma, and the posterior 
mediastinum a neurofibroma or other 
nerve tissue growth. Therefore, the position 
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Ftg. I. Case 1. a, .v-ray picture of chest prior to operation. Note tliat almost the entire left chest is occupied 
by neoplasm; li, lateral view; c, postoperative .v-ray picture showing re-expansion of left lung. 


is a clue to diagnosis. Moreover, it is im- 
portant in determining the surgical ap- 
proach. If it is cervical and retrosternal, 
presenting at the base of the neck, the 
cervical route or the cervical with division 
or resection of the superior portion of the 
sternum is the most direct avenue to the 
growth. If retrosternal, not extending 
beyond the mediastinum, access to the 
growth may be obtained through a trap- 
door incision, transverse sternotomy, or 
median and vertical sternotomy which may 
be superior, inferior, or which may trans- 
verse the entire length of the sternum. If 
the neoplasm is mediastino-thoracic ex- 
tending into either thoracic cavitv or if 
it is in a lateral thoracic position, a 
transpleural approach is best. Posterior 
neoplasms may usually be removed extra- 
pleurally by resecting the overlying ribs; 
sometimes laminectomy must be done in 
removing hour-glass tumors. 

2. The presence oj sbadoivs indicating 
teeth or bone leads to the diagnosis of 
dermoid or teratoma. 

3. The spine may show evidence of 
compression. This with the larger medias- 
tinal shadow is characteristic of an hour- 
glass tumor. 

4. The mass may pulsate. This' is best 
observed liuoroscopicalh’ or by the roent- 
genohymograph and if present together 
with a positive blood test for syphilis, an 
aneurysm is the most likely diagnosis. 


5. The effect oJ.\-ray treatment on the size 
of the mass may help distinguish between 
different types of lymph node involve- 
ment and maj- also locate the enlargement 
in the middle rather than the anterior 
mediastinum, a distinction not always easy. 
Lymphoblastomas are sensiti^'e to .v-ray. 
Leukosarcomas in children regress after 
roentgen therapy then later emerge with a 
full-blown leukemia. Benign tumors are 
not usuallv radiosensitive. 

Bronchography will help in the detection 
of primary lung neoplasms with mediastinal 
metastasis and will indicate the site and 
degree of bronchial compression from 
mediastinal growths. Partial artificial pneu- 
mothorax may help reveal the exact posi- 
tion of the mass, its fixation, densit}'^ and 
regularity, especiall}’^ if studied fluoro- 
scopicalI3^ Thoracentesis helps rule out 
encapsulated empyemas particularl}'^ inter- 
lobar tj-pes. This is especially true now 
since the use of penicillin locally has become 
popular. A localized empyema maj’^ be 
sterilized and converted into an inflam- 
mator}"^ cyst. 

CASE REPORTS 

Case i. D. A., a fifteen year old white boy 
Avas admitted to the Indianapolis Citj^ Hospital 
on October 7, 1945, complaining of persistent 
cough, pain in the chest and loss of weight. 
His present illness began three months before 
his admission with a continual unproductive 
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Fig. 2. Case n. Medi.astinal tumor. M. C., four years of age. Preoperative .v-rays of chest showing 

mediastinal tumor. 


cough which persisted throughout the night. 
He also noticed that the slightest exertion led 
to exhaustion and severe dyspnea. During this 
period he had lost 20 pounds in weight. His 
discomfort was continuous and of a dull aching 
character whicit radiated down the left arm 
and hand. The pain and cough were aggravated 
upon reclining and was relieved when in the 
upright position. Therefore, the boy had 
extremely restless nights. The patient stated 
that he had no appetite and that his cough 
caused him to vomit the little food he had 
eaten. He had never coughed up hair. Hoaa'- 
ever, there had been some hemoptysis. 

One week before admission to the hospital 
his familj’ phA'sician had sent him to Sunn3'side 
Tuberculosis Sanitarium Avhere the diagnosis 
of mediastinal tumor was made. 

His famih' liistorj'^ was irrelevant but his past 
historj^ was significant. When five years of age 
he was admitted to the Indianapolis Cit\' 
Hospital because of asthma. At this time x-ray 
examination of the chest sliowed bronchial 
exaggeration and some increased density 
throughout the middle zone of the left lung. 

The significant phj’sical findings were an 
increase in size of the left chest with diminished 
expansion and enlargement of the superficial 
veins. There were also flatness on percussion so 
that the heart could not be outlined, distant 
normal heart sounds with regular rate and 
rhv'tlim, absent breath sounds and impercep- 
tible vocal and tactile fremitus. 

A'-ray examination as interpreted by Dr. 


A. A. Sullenger, was described as follows; 
Examination of the chest bx' fluoroscopy and 
films taken in the anteroposterior and left 
lateral projection demonstrated a sharplj' 
demarcated tumor apparent!}' arising from the 
mediastinum and occupying most of the left 
thoracic cavity. The mass appeared to extend 
anteriorly leaving a small amount of aerated 
lung in the apex posteriorly and a small seg- 
ment of normal lung in the left cardiophrenic 
angle. The cardiac and mediastinal shadows 
were shifted markedly to the right. The eso- 
phagus Avas free of any extrinsic pressure but 
AA'as moA'ed slightly to the right. The tumor 
appeared to be one single mass. The right lung 
field Avas clear. 

Laboratory studies shoAved 14.6 Gm. of 
hemoglobin; 4,680,000 er}throc}tes; I 3 > 155 ® 
leukocytes, AA'ith 16 per cent lymphoc}aes, 4 per 
cent monoc}’tes, 66 per cent neutrophiles, 2 per 
cent basophiles, 2 per cent metamyelocA'tes and 
10 per cent bands. The Kline and Kahn tests 
Avere negative. The urine Avas normal. 

Although the tumor appeared to be in the 
anterior mediastinum there AA-as no conclusive 
CA'idence that the groAAth AA-as a teratoma or 
a dermoid, either by the history of cougliing up 
hair or by .x-ray shadows of teeth or bone. 
There Avas still the possibility of lymphoblastic 
disease. Accordingly .x-ray treatment A\'as 
started on November i, 1945, and AA-as con- 
tinued for ten days. AT-ray examination on 
November 20, 1945, shoAved no demonstrable 
change in the size of the mass. The patient 
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was prepared with sulfadiazine and penicillin 
for five days prior to surgery and on November 
26, i945> operation was performed under ether 
anesthesia. 

The anesthetic was administered through an 
intratracheal tube. An incision was made along 
the course of the fifth rib extending from the 
posterior axillary line down to the edge of the 
sternum. The fifth rib was removed subperio- 
steally and the parietal pleura was opened 
through the bed of the rib. A large, encapsulated, 
lirm, slightfy nodular, tumor was encountered 
in the anterior mediastinum which measured 
approximately 23 cm. in diameter. Adhesions 
between its capsule and pericardium, hilus of 
the lung and diaphragm were divided b}' sharp 
dissection until the gro\\'th was entirely free 
except for its' attachment posteriorB”^ and 
medially. Here two large blood vessels were 
encountered which were branches of the 
superior bronchial artery and vein. They were 
clamped, divided and tied with No. o chromic 
catgut and the growth removed en masse. 
The lung which had been compressed posteri- 
orly and superiorly by the tumor mass was 
inflated by positive pressure. Topical thrombin 
was applied locally to oozing surfaces. Then 
50,000 units of penicillin in 5 cc. of plij'^siological 
saline were instilled into the pleural cavity. 
The pleura and intercostal muscles were ap- 
proximated with everting horizontal mattress 
stitches of No. o chromic catgut and rein- 
forced with a continuous suture of the same 
material. The latissimus dorsi and serratus 
anterior muscles were overlapped, and the skin 
was closed with interrupted mattress on edge 
silk sutures. 

Dr. William B. Dublin, pathologist, de- 
scribed the excised growth as follows: The 
specimen measured 20?:^ by 2032 bj”^ 9 cm. The 
outer surface was rough in places where dis- 
section was necessary, otherwise smooth indicat- 
ing the presence of a capsule. There were surface 
lobules measuring up to 10 cm. in their greatest 
diameter which were easily separated in 
places. The color varied from gray through 
purple to pink. On cross section the tumor was 
iound to be solid in general, although having 
innumerable minute cystic spaces, most of 
which were filled with mucin. Trabeculae con- 
sisting of cartilage and bone were scattered 
throughout the mass. On pressure, a yellowish 
mucoid substance was seen. One portion of the 
surface appeared to be covered by a relatively 



Fig. 3. Case ii. Postoperative film taken nine days 
after operation. 


dense and tendinous membrane, probably 
immature skin, and on the surface of this there 
were a few fine hairs. 

Microscopic examination showed a varied 
conglomeration of tissues from all three em- 
brjmnic layers. No anaplastic cells were found, 
but occasional purulent areas were seen. The 
following structures and tissues could be 
identified: bronchial spaces accompanied by 
smooth muscle, mucous glands, cartilage, bone, 
connective tissue, tangled bundles of nerve 
fibers, encapsulated ganglion cells, hyper- 
trophied astrocytes, some squamous epithelium, 
intestinal mucosa and one section of premature 
skin with hair. 

Diagnosis: Teratoma. 

The boj' recovered without complications and 
left the hospital on December 5, 1945, in good 
condition. He was seen in the out-patient clinic 
on Februar}'^ 1 1, 1946, and was entirely relieved 
of all of his symptoms. 

Case ii. M. C., a four-year old white girl 
was admitted to the Indianapolis City Hospital 
without an}'^ complaints. Her parents stated 
that on the day of admission she had swallowed 
a watch chain. Part of it she vomited and the 
parents thought that the rest of it was in the 
stomach. Routine films of the chest and abdo- 
men were made. A few lengths of the chain 
Avere found to be in the small intestine. These 
AA’cre subsequenth’’ passed per rectum. 

The chest film, hoAA'CA^er, shoAved a spherical, 
AAell defined density measuring about 6 cm. 
in diameter arising apparently from the left 
anterior mediastinum. It A\"as homogeneous 
and shoAved no CA’idence of teeth or calcareous 
deposits. The heart and lung shadoAA's AA^ere 
normal. A-ray interpretation Avas dermoid cyst. 
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The child was in perfect health and had 
absolutely no symptoms of' any kind. In an 
effort to rule out lymphoma, x-ray therapy was 
started and continued for two weeks. A check-up 
film made after completion of the therapy 
showed no change in the size of the mediastinal 
tumor. On September i6, 1946, an antero- 
lateral thoracotomy was done through the bed 
of the third left rib. A cystic spherical tumor 
was found measuring approximately 8 by 10 cm. 
It was attached to the hilus of the left lung and 
extended into the anterior mediastinum. Its 
attachment was very vascular. A fairly large 
artery and vein which were branches of the 
superior bronchial vessels were tied. Through- 
out a distance of approximately cm. the 
tumor was denselj’' adherent to the pulmonarj' 
artery. This was dissected off with great caution 
but a small injury to the vessel required two 
lateral sutures. The tumor was completelj'’ 
removed and the mediastinal pleura was not 
closed. The pleural cavity was irrigated with 
physiological saline solution. One hundred 
thousand units of penicillin were left in the 
pleural cavity and the chest was closed without 
drainage. 

The postoperative course was without com- 


plication. Thirty thousand units of penicillin 
were given intramuscularly every three hours 
for four days. Thoracentesis was done on the 
third postoperative day but no air or fluid was 
obtained. The chest film on the eighth post- 
operative day showed no abnormalities. The 
child was allowed to go home on the ninth 
postoperative day. 

Microscopic section of the growth showed a 
teratoma containing columnar epithelium, 
muscle tissue, cartilage, nerve and lymphoid 
tissue. 
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MESENTERIC VASCULAR OCCLUSION COMPLICATING 
THROMBO'ANGIITIS OBLITERANS 

Eugene J. Garvin, m.d. 

Chief Surgeon, Misericordia Hospital 
PHILADELPHIA, 


T he purpose of this paper is to give 
a brief review of mesenteric vascular 
occlusion, complicating Buerger’s dis- 
ease and to add one more case report to 
the relatively scant literature on this rare 
complication. Von Winiwarter, in 1879, 
used the terms “end-arteritis” and “endo- 
phlebitis” in describing the condition of a 
man fifty-seven years of age, who had 
obliterative vascular disease of the extremi- 
ties, but it remained for Leo Buerger, in 
1908, to describe the disease accurately, 
which now bears his name. 

Most of the more recent articles on this 
subject now consider that Buerger’s dis- 
ease is not limited to the vessels of the 
extremities, but is a generalized vascular 
disease, occurring in both veins and arteries 
and often manifest in the cerebral, coro- 
nary, pulmonary and mesenteric vessels. 
Fatherree and Hines state that the con- 
ception that thrombo-angiitis obliterans is 
a generalized vascular disease seems to be 
gaining ground. The frequency with which 
extraperipheral vascular lesions occur in 
individuals with thrombo-angiitis obliterans 
is strongly in favor of this being a gen- 
eralized vascular disturbance; however, 
the lesion considered characteristic of 
thrombo-angiitis obliterans from an ana- 
tomic standpoint has rarely been found 
in the visceral arteries of persons with the 
disease, and never, to our knowledge, with 
an associated degenerative lesion of the 
arteries. They state that either the more 
centrally located arteries developed a 
tendency to arteriosclerotic lesions even 
though the arteries of the extremities 
show but little sclerosis or else as an alter- 
native explanation that the same etiologic 
factor is operating but that the pathologic 
•nature of the vascular lesion varies accord- 
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ing to the location in the body of the in- 
volved arterju 

Meyer also describes a so-called abdomi- 
nal claudication and states that the condi- 
tion is entirely medical. Occlusions of small 
branches of the mesenteric vessels are 
relatively frequent. The}’^ cause symptoms 
of acute abdominal pain and partial 
obstruction,- which clear up in a short 
time. Such a history is not infrequently 
obtained in old arteriosclerotic individuals. 
When gangrene, however, supervenes, the 
condition becomes surgical and the mortal- 
ity is 100 per cent if left alone. 

Connors, Averbuck and Silbert have all 
called attention to the fact that mesenteric 
occlusion may be due to the same t3'pe of 
disturbance that we find in thrombo- 
angiitis obliterans. 

hicidertce. Hausner, of the Maj'^o Clinic, 
reviewed the literature in 1940 and was 
able to find reports of onlj’’ seven cases of 
thrombo-angiitis obliterans in which the 
abdominal vessels were involved. Jaeger 
reports five cases of thrombotic occlusion 
of intra-abdominal vessels accompanjdng 
Buerger’s disease. These vessels were the 
superior and inferior mesenteries, renal, 
spermatic and the suprarenal arteries of the 
abdominal aorta. Dunph}^ and Whitfield, 
reviewing thirty cases of mesenteric vascu- 
lar occlusion, report one case as being due 
to thrombo-angiitis obliterans. Cohen and 
Barron reviewed the literature on the 
abdominal manifestations of thrombo- 
angiitis obliterans in 1936 and state 
“investigation of the literature thus dis- 
closes only fifteen cases, suggesting involve- 
ment b}^ thrombo-angiitis obliterans of 
blood vessels to the alimentary tract, a 
remarkably'- small group of these, only^ 
four, are proved, two others doubtfully 
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proved and the remainder presumptive. 
There are doubtless encountered clinically 
hundreds of cases of thrombo-angiitis 
obliterans of the extremities, in which 
temporary, fleeting, abdominal upsets occur 
— probably due to cither acute thrombo- 
angiitis of the vessels or spasm or both.” 
Averbuch and Silbert reported two cases 
in which the celiac axis was involved, three 
cases in which mesenteric vessels were 
Involved and three in which the abdominal 
aorta was involved in a thrombotic process. 
Achman, Norpoth and Buerger also have 
reported instances of mesenteric vascular 
occlusion accompanjhng Buerger’s disease. 
Sneierson also reports one case of mesen- 
teric thrombosis complicating Buerger’s 
disease. In his case at autopsy, the mesen- 
teric veins were found to be abnormally 
dilated with blood clot and the vessels in 
general showed little pathological disturb- 
ance in the area of bowel necrosis. The wall 
' of one medium sized vessel showed marked 
infiltration with polymorphonuclears. 

Diagnosis. The two most constant find- 
ings of mesenteric thrombosis are abdomi- 
nal pain and high leukocyte count. Dunphy 
and Whitfield state that the particular 
features to be noted are : 

1. Regardless of the duration of the 
attack, the clinical picture has not been 
typical of the common surgical emergen- 
cies. The localized tenderness of appendi- 
citis, the rigidity of perforated ulcer and 
the visible peristalsis and early distention 
of mechanical intestinal obstruction are not 
present. Usually one is able to make no 
definite diagnosis. However, the patients 
always appear ill from an abdominal lesion 
which simulates, but is not typical of, 
obstruction. 

2. The character of the pain is quite out 
of proportion to the clinical findings and 
persists after ordinar}^ measures have been 
instituted for its relief. 

3. The only constant phj^sical finding is 
deep abdominal tenderness, more or less 
generalized, with rebound tenderness re- 
ferred to the point of pressure. In the later 
stages, the signs of generalized peritonitis 


develop, but these should not be considered 
essential in the early diagnosis. 

4. The leukocyte count and pulse rate 
arc almost invariably elevated dispropor- 
tionately to the temperature and other 
signs. Finally, it is evident that there is 
a gastrointestinal disturbance, but the 
manifestations of this are not constant. 
Difficulty in moving the bowels without 
complete obstruction, or less commonly, 
with bouts of diarrhea, is seen in nearly all 
cases. Vomiting is variable. Bloodj- diar- 
rhea should not be expected, but when 
found, it is a valuable contributor}' sign. 
Rapidly progressing shock is uncommon 
and in our e.xperience is more frequently 
seen in extensive venous occlusion than in 
arterial occlusion. 

Operation. The essential feature at oper- 
ation is to remove all of the affected bowel 
and mesentery with enough viable tissue 
to prevent recurrence or progress of the 
disorder. Meyer states that recovery has 
taken place after almost complete removal 
of the small intestines. Wulsten reports a 
case of recovery after removal of 360 cm. 
of small bowel and Sjovall reports a suc- 
cessful resection of 450 cm. 

CASE REPORT 

Mr. T. G., age tlurt3’^-three, was admitted to 
the Misericordia Hospital on the morning of 
March 5, 1946. His chief complaint was of 
upper abdominal pain, distention and vomiting. 

The patient claimed that he was well until 
February 28, 1946, and at this time he was 
taken with pain in the epigastrium, radiating 
to both upper quadrants and through to the 
back. He had -v'omited off and on at varying 
intervals since the onset of the attack and had 
had but one bowel movement and that a loose 
stool on March i, 1946. Since the onset of pain, 
he had been eructating considerable gas and 
passing relativefy normal amounts of flatus. 

Mr. G. stated that in 1938, he had suffered 
with a similar episode of pain which had lasted 
for four daj^s and he had then secured relief 
and has had no sjTOptoms referable to his 
abdomen since that time. For the past eight 
months he had been under treatment for 
Buerger’s disease; sympathetic paravertebral 
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block had been done in another hospital five 
months prcviousl}' and during tlie past month, 
he had been receiving intravenous injections. 
He denied any previous operations. Tlicrc was 
no familial history of Buerger’s disease. 

A systemic review was essentially negative 
and there were no symptoms referable to the 
cardiorespiratory, gastrointestinal or genito- 
urinary systems. 

Physical examination revealed the patient 
to be a young, well nourished male, lying in 
bed with his hands clasped over the upper 
abdomen. His temperature was 9 Q°f., pulse 
rate So, respirations 20. His head was essentially 
normal. His pupils were round, equal and 
reacted sluggishly to light. The conjunctiva was 
pale and showed a slight amount of icterus. 
The mucosa of the mouth was normal and the 
tongue Avas coated. No adenopathies were 
present in the neck. The thyroid Avas not 
enlarged and the trachea Avas in the midline. 
The lungs Avere normal to inspection, palpation, 
percussion and auscultation. The heart Avas not 
enlarged clinically; tones Avere good and there 
Avere no murmurs. 

The abdomen Avas distended. There A\as 
marked tenderness in the upper left quadrant 
and there appeared to be an irregular mass in 
this area. Pigmentation of the type frequently 
seen in peripheral A-ascular disease Avas present 
OA'cr both ankles. The pulsations Avere Aveaker 
in the right dorsalis pedis than in the left. 
There Avas a small ulcer present aboA-e the 
external malleolus of the left ankle. 

Laboratory reports on . admission Avere as 
folloAA’s: Leukocyte count, 15,000. 

Urinalysis: 

Date 3/5; Color Amber; Sed. Clear; React. 
Acid; Sp. Gr. 1.027; Album. Trace; Sugar 
Plus 3; Acetone Trace; Epith. Occas. 

Diac., Red blood cells, AA-hitc blood cells, 
crystals, casts — negative. 

Blood Chemistry: 

Sugar, A’cn , 140 

Icterus index 22 

Amyl.ase 360 

Chest examination in the upright posture 
shoAved the cardiothoracic ratio normal Avith no 
eAudence of disease in the lungs or pleura. The 
diaphragm Avas smooth and regular on both 
sides and there Avas no free air beneath it. A 
film of the abdomen shoAved no enlargement of 
the liA^er. The kidneys Avere normal in size and 


position. There Avas no evidence of urinary 
calculus. The lumbosacral spine and pehds 
showed nothing abnormal. There Avas onlj'^ a ' 
small amount and no unusual distribution of 
gas in the intestinal tract. 

Injection of the colon Avith the barium enema 
showed no evidence of tumor or any other 
obstructing lesion. There Avas Avhat appeared 
to be a slight smooth pressure effect on the 
inferior margin of the distal one-half of the 
transA'erse colon and possibly also of the 
descending colon. 

A tentatiAX diagnosis of mesenteric A-ascular 
occlusion was made and the patient Avas re- 
moved to the operating room. 

Under continuous intraspinal anesthesia, 
the abdomen Avas opened by an upper left 
paramedian incision and there Avas consider- 
able excess of serosanguineous fluid in the 
peritoneal cavity. Approximately feet of 
the proximal ileum, close to the jejunal junc- 
tion Avas found to be gangrenous and there Avas 
evidence of occlusion in the mesenteric A'essels 
to this portion of the boAvel. The boAvel Avas 
deliA-ered outside of the abdominal cavity and 
the gangrenous portion Avas excised through the 
healthy boAvel doAvn to the root of the mesentery. 
The proximal and distal ends Avere closed and 
lateral anastomosis Avas done; the abdomen Avas 
closed in layers Avithout drainage. 

The surgical pathologic report Avas mesen- 
teric thrombosis. 

Gross Description: RecclA-ed in moist gauze 
Avas a specimen of a portion of small boAA-el 
measuring 41 cm. in length Avith a portion of 
attached mesentery. It is reddish purple and 
tense. In the center there are areas of broAvnish 
black mottling. In the center the depth of 
the e.xcised mesentery is 3 cm. At either end the 
mucosa is edematous and purplish and as one 
nears the center it is necrotic and coA'ered Avith 
coagulated blood. The mesentery is 1.8 cm. 
in thickness and hemorrhagic. The terminal 
blood A'essels can be identified. The lumen is 
filled Avith both coagulated blood and dark red 
serum. 

Microscopic Examination: Sections taken 
from ^either end reveal a mucosa Avhich is still 
partially A'iable but Avhich is heavily infiltrated 
Avith erythrocytes and inflammatory cells. 
The subjacent tissue is extremely edematous 
and there is marked hyperemia of all of the 
capillary netAvork and dense polymorphonu- 
clear infiltration. The area from the center 



214 American Journal of Surgery GelWITI ^VsSCuIar OccIuSIOH 


August, 1947 


shows almost complete necrosis and the 
mesentery is infiltrated with extravasated 
erythrocj'tes, polymorphonuclear leukocjrtes 
and fibrin. What appears to be a large vein 
contains a thrombus. The accompanying 
artery, which is well preserved, shows no 
evidence of thrombus formation or inflam- 
matory reaction in its wall. 

Diagnosis: Gangrene of ileum, apparently 
caused by thrombosis of branch of portal vein. 

Following operation the patient was placed 
flat in bed. He was given nothing orally and a 
Miller Abbott tube was inserted and continu- 
ous Wangensteen suction was maintained for 
the first three postoperative days. One-sixth gr. 
morphine sulfate was given at four-hour inter- 
vals and penicillin, 30,000 units was given 
intramuscularly every four hours. Nutrition 
was maintained by intravenous plasma and 
glucose and the patient was heparinized, after 
the first, twenty-four hours for the following 
seven days, an attempt being made to keep his 
coagulation time at fifteen minutes. On the 
fourth postoperative day, a liquid diet was 
permitted and the Miller Abbott tube was 
clamped for one hour after each feeding. On the 
fifth postoperative da}", the tube was kept 
clamped and a full liquid diet, minus milk, was 
permitted. Prostigmine, 1:4,000 solution, one 
ampule every four hours for six doses, was 
begun on the fifth day after operation. On the 
seventh postoperative daj% the patient was 
permitted modified soft diet, full soft diet 
on the eleventh and house diet on the twentieth 
day after operation. 

The leukocyte count gradually returned to 
normal over the first sixteen postoperative 
days, although the sedimentation rate remained 
elevated. His blood urea nitrogen never 
exceeded 19 and the total serum proteins and 
A/G ratio approximated the normal. The tem- 
perature remained elevated during the first 
week, the temperature ranging from 9g.3°F. 
to ioi.2°F. and the pulse rate between 84 
and 136. During the second postoperative week, 
while his temperature and pulse - rate -newr’ 
reached the baseline, th'e3' ;wcre' never excep- 
tionallj' high. On the fourteenth postoperative,, 
daj", following a blood transfusion,.the tempera- 
ture rose to loa^F. and the pulse rate to no. It ' 
was believed at the time that this,_was probably 
a transfusion reaction, but when the\’ remained ‘ 
elevated over a period of three daj's, X-ray of 
the chest was done, in spite of the fact' that 


there were no pulmonary s^miptoms. This 
examination revealed a homogenous densitj’ 
in the lowermost portion of the left lung area, 
due either to partial consolidation, atelectasis or 
pleurisy, associated with a small amount of 
fluid in the left base. On the eighteenth post- 
operative daj', the temperature reached the 
baseline while the pulse rate became stabilized 
at 88. There was one slight elevation in tem- 
perature on the twentieth da}" after operation, 
up to ioo°F. This fell bj" K'sis and remained 
normal during the remainder of the patient’s 
hospital confinement. 

On the twenty-fourth postoperative day, 
the patient was given barium orallj" and the 
small bowel pattern studied. The -v-ray findings 
revealed that the stomach was normal in size 
and position. Its motility and peristalsis were 
normal. The bodj" of the stomach and duodenal 
bulb showed no pathological deformity. The 
entire duodenum and the proximal jejunum 
were well outlined with the barium and there 
was definite dilatation in the proximal portion 
of the jejunum at the site of the anastomosis. 
However, a considerable amount of barium 
passed through this area during the first few 
minutes after the ingestion of the meal. The 
one-hour film showed the head of the column 
as far as the distal ileum. Here again very 
slight dilatation and stasis in the proximal loop 
of jejunum was seen. There remained onh" a 
vety small amount of barium in the stomach, 
indicating increased gastric motility. The three- 
hour film showed the stomach completel}' 
empty and the head of the column alreadj" in 
the region of the splenic flexure. There was 
retention of onh" a small amount of barium 
proximal to the anastomosis.' The findings indi- 
cated onl}" a slight dela}" but no obstruction in 
the region from which a large section of ileum 
was resected. This slight delaj" ma\" have been 
entirety due to edema in the operative site. 

The patient was discharged on the twenty- 
fifth postoperative da}", having entirety re- 
coi^red from the operation. 



'X. CONCLUSIONTS 

- This paper presents a report of a case of 
mesentyric vascular occlusion, complicat- 
ing .Buerger’s disease, in which resection 
was done and the patient recovered. In 
spite of the fact that the vessels in the 
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resected portion of bowel did not show 
microscopically the ordinary vascular le- 
sions seen in thrombo-angiitis obliterans, 
yet in view of the present literature on this 
subject, we must consider the mesenteric 
vascular occlusion as part of the general 
picture of Buerger’s disease. The history 
also leads one to wonder whether the 
attack of abdominal pain suffered in 1938, 
and which he describes as being similar to 
the pain at this time, may not have been the 
intermittent claudication so aptly de- 
scribed by Meyer and whether, in this 
case, the abdominal symptoms did not 
precede the peripheral vascular symptoms 
and signs. 
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INFECTED BURNS 
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E xtensive bod}^ bums present nu- 
merous surgical problems because 
such lesions, aside from enibod3dng 
the immediate difficulties inherent in severe 
burns, develop other complications which 
are due to destruction of tissue and infec- 
tion. Sequelae of the infection are necrosis 
and loss of skin, contractures, hemorrhage, 
anemia, h^’^poproteinemia and marked sj^s- 
temic reaction. 

Hemorrhage subsequent to burns hap- 
pens infrequentlj% occurs in onlj^ approxi- 
mately’^ 2 per cent of cases and is more 
prevalent in badly’ infected burns, par- 
ticularly’ when the slough is dislodged.^ 
This is one source of anemia. Most of the 
anemia in burns, however, results from 
infection. Hypoproteinemia occurring late 
in a burn is due, in part, to the loss of 
small amounts of nitrogen in the urine but 
more to the loss of larger amounts of 
nitrogenous materials in the exudate. This 
hy’poprotelnemla differs from that which 
occurs immediately’ following a burn both 
in its etiology’ and in its response to therapy’. 
The syrndrome of persistent fever, septic 
in kind, with frequent chills, elevation of 
pulse, evident debility’ and increasing 
prostration results from the absorption 
of septic bacterial products. A vicious cy'cle 
is thereby established because the anemia 
and the hypoproteinemia are aggravated 
by the infection, which in turn becomes 
more recalcitrant to treatment as the 
general condition of the patient grows 
worse. The case report which follows is 
representative of many late complications 
of severe burns. 

CASE UEPORT 

.'\ V lute male, aged twenty-eight, 5 feet 
8} j inches tall, weight 145 pounds, sustained a 
tfiermal hum March 13, 1943, while cooking 


over a gasoline stove which exploded. When he 
saw his clothes afire, he became excited and 
ran from the site of the accident. Fortunately, 
he was tackled bj’ a bj’stander who extinguished 
the blaze by’ rolling him over the hard surface 
of the desert. By’ then the lower portion of his 
fatigues, from the tops of his shoes to his hips, 
had been destroy’ed. The initial treatment con- 
sisted of a debridement in part, the application 
of sulfonamide ointment dressing and the 
administration of fluids parenterally’. 

The ninth day’ following the injury’ he was 
transferred to a General Hospital. On ad- 
mission he was toxic and acutely ill (tempera- 
ture i02°F., pulse 124 and respiration 26). The 
w’ound emitted a putrefactive odor charac- 
teristic of decay’ing flesh arid he was dehy’drated 
and edematous. Blood chemistry and labora- 
tory' findings revealed marked hypoproteinemia 
(plasma proteins 5.2 Gm. per cent), anemia 
(hemoglobin 70 per cent, red blood cells 
3,500,000) and hemoconcentration (hemoto- 
crit 55). The immediate therapy’ consisted of 
replacing the protein deficit and correcting the 
dehy’dration. As the hemoconcentration was 
reduced the full extent of the hy’poproteinemia 
became evident, manifesting itself by more 
extensive edema and a further reduction in the 
plasma proteins to 4.7 Gm. per cent. So marked 
was the protein drain that on the third day' 
following admission to the General Hospital, 
which was twelve day’s after the injury’, 4 units* 
of plasma were required to restore the plasma 
protein level to normal. The patient received 
6 more units of plasma in the next three day’s. 
A diuresis followed, marked by’ an increase in 
the daily’ urinary’ output from 500 cc. to 
3,000 cc. Three days later when the output had 
returned to normal the edema disappeared. 
From then until the infection was under con- 
trol, fluid balance was a constant problem as 
frequent infusions of blood and plasma were 
required to replace the continuous protein loss 
and correct the anemia. (Fig. i.) 

The burned area, estimated at approximately' 
45 per cent of the total body surface, was made 
* A unit of plasma is 250 cc. of dcssicatcd plasma. 
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up of 10 per cent second degree and 35 per cent 
third degree burns. Both upper and lower 
extremities, the buttocks and the tip of the 
penis were involved. The burns on the upper 
extremities, which surrounded the limbs, from 
the wrists to the mid-portion of the arms, were 
not deep and healed without complications 
even though moderately infected. The burns 
on the lower extremities, with the exception of 
small areas on the anterior surface of either 
thigh where the involvement was superficial, 
were third degree. (Fig. 2.) They extended from 
the malleoli to the crest of the ilia posteriorly 
and anteriorly to the upper-third of the thigh. 
The skin on the legs had been transformed 
into a parchment-like encasement in which the 
superficial veins were thrombosed and promi- 
nently outlined. The skin on the thighs was 
grayish-brown in color, devitalized and had a 
pebbled appearance where sections were dis- 
' tended with small collections of pus. In either 
popliteal space there was a sizeable pocket of 
pus. While the hair follicles and sweat glands 
had been completely destroyed throughout this 
area, the involvement did not extend beyond 
the subcuticular tissues and into tlie fascia or 
muscles. 

The necrotic skin was removed from all that 
portion of the lower extremities which was 
deeply burned. This was done in six different 
stages, under morphine-scopalamine analgesia, 
starting on the eleventh day following the 
injury and being completed twelve days later. 
Sections of devitalized skin with collections of 
pus beneath them and portions obviously 
devitalized because of poor attachment to the 
underljnng tissue were removed first. Other 
areas were excised as they became partly 
detached. The advantages of this method over 
that oi a complete denudement in one operation 
under a general anesthesia will be discussed 
later. 

During the course of the debridement, the 
wound was dressed with sulfanilamide powder 
and^ vaseline gauze. The patient was also 
receiving sulfathiazole bj"^ mouth. The drug was 
readilj''^ absorbed from the granulating area, 
producing a rapid, and perhaps even dangerous 
but transient, rise in the blood sulfanilamide 
level. The sulfonamides had to be discontinued 
because of leukopenia and hematuria; these 
conditions subsided when the drug was with- 
drawn. The streptococci were controlled bv 
this therapy as they were no longer cultured 


from the exudate. The elimination of these 
organisms, however, had no apparent beneficial 
effect on the patient’s general condition or that 
of the wound. Sulfonamide therapy was fol- 
lowed by daily immersion baths at a tempera- 
ture of .ioo°F., for a half hour, after which the 
wound was dressed with 33 per cent codliver oil 
in lanolin. Azochloraminide in triacetin was 
substituted for the ointment on occasions when 
an overgrowth of pyocyaneus bacilli was pres- 
ent. Every ’ effort was directed toward the 
preparation of the granulating area for grafting 
as soon as possible, and on the forty-first day 
following injury skin grafting was started. 

Small, full thickness, pinch grafts were used, 
100 to 150 islands being applied at one time. 
The popliteal spaces were grafted first and then 
the contiguous areas. Since immersion baths 
had to be discontinued at this time, the wound 
was treated solely with topical applications. 
Codliver oil ointment, although of definite 
value in stimulating epithelization in a super- 
ficially burned area, had verj'' little if any 
bacteriostatic action. Within twenty days from 
the time the grafting was started, the infection 
on the granulating area became so pronounced 
that plastic work had to be temporarilj'^ dis- 
continued. Drainage from the wound which 
was profuse showed staphjdococci, the pre- 
dominant organism on culture. The general 
condition of the patient was becoming worse, 
a secondary anemia persisted and the plasma 
proteins remained just above the edema level, 
even though large and frequent infusions of 
blood and plasma had been given. The patient’s 
condition was regressing, he- was showing the 
effects of long continued infection and it 
appeared as though he might succumb to 
septicemia. Fortunately, insofar as could be 
ascertained from blood- chemical studies, urine 
examinations and functional tests, there was 
no evidence of liver or kidney damage. 

A concerted effort was then made to replace 
the protein deficit and maintain the proteins 
well within the normal limits, instead of just 
above the edema level as had previously been 
attempted. The anemia was combated simul- 
taneousl3^ In a period of two weeks, which was 
fifty-eight to seventy-two daj'S following the 
injury, the patient received 6,000 cc. of plasma 
(24 units) and 2,000 cc. of citrated blood. He 
suffered one moderately severe, delayed reac- 
tion from a blood transfusion but with no ill 
effects. During the same period succjmil sulfa- 
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thiazole was applied locally, 4 Gm. being used 
with each dressing. A definite improvement in 
the general condition of the patient and in the 
wound soon followed. Drainage from the 
granulating area became minimal and within 
the next ten days, which constituted an 
interim of thirty-seven days since the last 
plastic work had been done, the skin grafting 
was resumed. Small pinch grafts were used, 
because of ease of application and greater 
possibility of survival on an area showing so 
much infection. Split thickness grafts were 
preferred but could not be employed for 
technical reasons. Inasmuch as it was necessarj'^ 
to get the area covered as soon as possible, the 
most expedient method was used. The entire 
area was covered in a series of twelve opera- 
tions. Small ulcers from which microaerophjdlic 
streptococci were cultured formed in several 
of the grafted areas. These lesions responded 
to zinc peroxide. When transferred from the 
hospital to the Zone of Interior, the patient 
was ambulatory and had good motion of his 
e.xtremities. Later communications . revealed 
that further plastic work was done; he has 
since been returned to active duty. 

COMMENTS 

The treatment of deep burns with in- 
fection is sub-divided into the problems of 
denudement, control of infection, main- 
tenance of proper fluid balance, correction 
of anemia and hypoproteinemia, the pre- 
vention of contractures and skin grafting. 

Devitalized skin and infected eschars 
are removed as soon as practicable in order 
that absorption from infected and necrotic 
tissue be kept at a minimum. This has 
been done in one operation under a general 
anesthetic, but it is ill advised since the 
process of denuding large areas is attended 
with dangers from both the anesthetic and 
the operation. Furthermore, sections of 
viable skin are frequently sacrificed if the 
eschar is excised prematurely. This can be 
proved by making histopathological sec- 
tions of the tissue removed. Even though 
absorption from necrotic tissues may be 
lessened by removing the eschar in one 
operation, that advantage in no way com- 
pensates for the added risk to the patient 
and the sacrifice of viable skin. An effective 



Fig. 2. A and u, burn on the posterior surface of 
the lower extremities before and after removal 
of eschar; c and d, burn on anterior surface of 
lower extremities with eschar partially and 
completely removed. 

way of caring for such areas is to drain all 
collections of pus as they form and remove 
the devitalized skin gradually, waiting 
until its attachment to the underlying 
tissue loosens before excision. 

The amount of tissue destruction pro- 
duced by a burn is difficult to estimate at 
the time of injury. Infection of the part 
further increases the amount of tissue loss; 
however,' the depth to which a burn will 
penetrate and destroy tissue is generally 
dependent upon the causative agent and 
its length of contact. Burns produced by 
boiling water usually affect only the outer 
layers of skin; \vhereas those caused by 
steam under pressure, other liquids and fats 
at high temperatures, heated and molten 
metal and explosions may involve both skin 
and subcuticular tissues. Chemicals, if 
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concentrated and not immediately neutral- 
ized, will cause marked erosion of tissues. 
Burns incurred when clothing becomes 
ignited tend to be deep, particularly if the 
fire is not immediately extinguished. Elec- 
trical burns are often deep and insidious.. 

Burns become infected from contamina- 
tion of, the skin and clothing of the patient 
or because of poor surgical technic during 
the initial treatment or subsequent dress- 
ings. Burns treated immediately following 
injury by gentle cleansing with a minimum 
of debridement, sterile vaseline gauze and 
pressure dressings and plasma and blood 
replacement will harbor fewer organisms 
than those, which because of extenuating 
circumstances, cannot be as well attended. 
Although burned surfaces cannot be ren- 
dered and kept sterile, proper early treat- 
ment will so reduce the number of pathogens 
in first and second degree burns that heal- 
ing will ensue without complications. Deep 
burns are more protie to become infected 
because of extensive necrosis of the tissue. 
Invasive infection causes further, destruc- 
tion of the epithelial cells in the deeper 
layers of skin. 

Meleney^ states that cultures from burns 
commonly show mixed infections. This has 
I been confirmed, not only in the case herein 
presented, but in other infected burns. 
Organisms usually cultured from the wound 
are staphylococci, streptococci. Bacilli sub- 
tilis, coli, proteus and pyocyaneus and 
anaerobic and micro-aerophilic organisms. 
Tetanus and gas bacilli infections are to be 
prevented in all burns. The source of the 
invading organisms is evident. Staphylo- 
cocci are found on the skin and live and 
grow in sebaceous glands, sweat ducts and 
hair follicles; streptococci are present in the 
nose and throat; Bacilli coli, proteus and 
pyocyaneus are common inhabitants of the 
gastrointestinal tract; diphtheroids and the 
Bacillus subtilis are frequently found on 
the skin, while the source of the micro- 
aerophilic organisms is uncertain. 

Control of the invading organisms is of 
paramount importance, both because of 
their devastating action on the wound and 


also because of their systemic effects. Of 
primary import is the preparation of the 
granulating surface for grafting as soon as 
possible by reducing its badterial flora. 
Topical applications and hot compresses 
may be of some value in helping to clear 
the local infection, but since the action of 
the invading organisms frequentl}'^ extends 
beyond the local lesion, other therapeutic 
measures must be used. Some organisms 
are readily eradicated because they respond 
to specific drugs, whereas others are more 
recalcitrant to treatment. Streptococci and 
other sulfonamide sensitive organisms cause 
less concern in burns than organisms resist- 
ant to sulfa drugs since the former group is 
controlled by sulfonamides when given by 
mouth. Staphylococci are frequent and 
serious invaders of burns; those organisms 
are more difficult to control but generally 
respond to penicillin administered systemi- 
cally and succynil sulfathiazole applied 
locally. 

Although chemotherapeutic agents alone 
or in combination are definite adjuvants 
to the treatment of infection, the establish- 
ment and maintenance of proper nutrition 
is most essential. In a burn of this extent, 
in which 45 per cent of the bod}^ was in- 
volved, the protein drain generally can- 
not be compensated for by diet alone, 
since the patient is usually unable either to 
ingest or to tolerate the large quantity of 
proteins needed. Powdered milk, which 
contains 27 Gm. of protein per 100 Gm., is 
an effective way of suppl3dng proteins 
orally. Co Tui et al.® kept a patient with a 
burn involving 50 per cent of the bod}’’ area 
in a good state of nutrition with high caloric 
and nitrogen feedings in the form of 
dextrimaltose and amigen. They main- 
tain that a mathematical relationship 
apparent^’' exists between the extent of the 
burned surface and the amount of nitrogen 
required to maintain nutrition. The protein 
drain increases as the infection becomes 
more marked, as evidenced bjr the nitrogen 
loss in the urine and the profuse amount of 
exudate. The patient herein reported was 
given blood and plasma as nutritional 
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adjuvants (Fig. i), receiving 53 units of 
plasma (13,250 cc.) and fourteen trans- 
fusions (7,000 cc. of blood) while in a 
General Hospital. This replacement therapy 
is effectual, although expensive, and not 
the most efficient wa3’ of suppljdng pro- 
teins, as 100 cc. of plasma contains 7 Gm. 
protein and 100 cc. of blood, 18 Gm. pro- 
tein. Any anemia should be corrected along 
with the hj'poproteinemia, as anemia sup- 
posedl}’’ retards the regeneration of plasma 
proteins. Whipple'* believes this is due to a 
priority which the regeneration of hemo- 
globin appears to have over the available 
protein. 

SUMMARY 

1. Complications occurring in severe 
burns which become infected have been 
discussed. 

2. Salient features of the treatment are; 
(i) gradual removal of the eschar to avoid 
unnecessary'^ skin loss and added risk to the 
patient, (2) control of infection and prepa- 
ration of the wound for grafting as soon as 
possible, (3) skin grafting and the preven- 


tion of contractures and (4) correction 
of anemia and maintenance of proper 
nutrition. 

3. The necessity of establishing and 
maintaining adequate nutrition is again 
emphasized. If the protein loss cannot be 
compensated for in the diet, symthetic 
proteins must be given by’^ mouth, and 
plasma, serum and blood parenterally' as 
indicated. Any* anemia should be corrected 
along with the hy'poproteinemia. 

4. A case, representative of a severe burn 
which became infected, is presented. 
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VILLONODULAR PLASMA CELL SYNOVITIS* 
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T he term “viIlonoduIars3movitis”has cases of his own study. He stated that the 
first been introduced JafFe and lesion appears always to be monarticular 
co-workers -in 1941 to designate pig- and to have been noted in the joints of the 

lower extremity, more commonly in the 
knee. Ages in his series varied between 
eighteen and forty-eight with a preference 
of the male sex. The interval between 
appearance of symptoms and medical con- 
sultation varied from one month to five 
years though the average was two to three 
years. A history of trauma was elicited 
from only three of the author’s patients. 
It was found that x-Ta.y contributed very 
little to the diagnosis e.xcept to confirm the 
presence of fluid in the joint or of soft 
tissue swelling. 

The gross appearance of the lesion varied 
greatly. It was predominantlj'^ villous, 
nodular or represented a combination of 
the two. In many cases the villi or nodules 
were fused and the whole joint cavity oblit- 
erated by a soft tissue mass. One outstand- 
ing characteristic was pigmentation, the 

color of the lesion varying from reddish- 
Fig. I. x-ray picture of ulnar lesion. • ydlow. 

mented lesions of tumor-like appearance Microscopicalljs the villous lesions 
which occur in joints, bursae and tendon showed the villi to be covered by synovial 
sheaths. A brief review of his article^ shall cells in one to three layers. The support- 
precede the report of our own case. ing connective tissue stroma of the villi 

The authors state that in the past, often was loosely textured and composed of 
because of the baffling cytologic picture, polyhedral or spindle-shaped cells. Villi 
many observers have overlooked the basic contained a considerable number of thin- 
pathologic process and have named the walled vascular channels, an occasional one 
lesion according to some outstanding gross of which was encircled by a cuff of small 
or microscopic manifestation. Thus among lymphocyte-like cells. The outstanding 
the names applied to this condition are histological feature was the presence of 
the following: chronic hemorrhagic villous brownish pigment granules; in addition, 
synovitis, giant cell fibrohemangioma, fi- there were hemosiderin-bearing and lipoid- 
brohemosideric sarcoma and polymorpho- bearing foam cells and multinuclear giant 
cellular tumor of the synovium. The total cells. In the more complex lesions present- 
number of cases of pigmented villonodular ing a fused or matted villous appearance, 
synovitis at the time Jaffe’s article was the spaces between the villi were reduced 
published was fifty-seven including twenty to narrow clefts lined by synovial cells. 

* From the Pathologic.il Department, St. Fr.incis Hospital, Evanston, III. 
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Fig. 2. Low nower view of ioint 
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Pulp of the villi consisted of closely packed 
polyhedral and foam cells with or without 
pigment. Variable numbers of multinuclear 
giant cells were also present. The authors 
emphasize the variability of the micro- 
scopic pattern, different areas being dom- 
inated by one or another cell type. Marked 
collageiiization and hyalinization of the 
stroma was seen in the older lesions. The 
authors reject the idea that the lesions 
represent a tumor in the true sense of the 
word, or that it is the result of intra- 
articular hemorrhage or local lipoid imbal- 
ance. They believe that it represents an 
inflammatory response to some as yet 
unknown, agent. 

Although Jaffe’s publication presents a 
very exhaustive study of the subject, we 
feel justified to report another case of our 
own obsen’^ation because of the relative 
rarity of the lesion among surgical speci- 
mens in a general hospital and certain 
deviations from the description of the 
lesion by Jaffe. 

CASE- REPORT 

The patient was a forty-five year old white 
male, and bus driver by occupation. In May, 
1945, he stated that he struck the ulnar aspect 
of his left wrist against the steering wheel of a 
bus. He had pain in the wrist for two or three 
days followed by swelling which increased 


slowly but steadily in size. In July, 1945, he 
consulted a phj’^sician who incised the swelling, 
telling him that it was a “ganglion.” Some 
clear amber colored fluid was obtained. The 
wrist and arm were put in a cast for nine weeks. 
At the end of this time, the swelling was still 
present although the wound had healed. 

In January, 1946, he consulted another 
doctor who sent him to the hospital. The lesion 
was described as a firm but not hard mass at 
the distal end of the left ulna, measuring 
iH cm. in diameter. Except for this finding, 
physical examination was essentially negative. 
Laboratory studies were not contributory. 
A-rays of the wrist re's^ealed a circumscribed 
area of decreased density at the distal end of the 
left ulna surrounded bj'" a narrow zone of 
increased density with a fuzzj'’ appearance. 
There appeared to be some involvement of the 
lateral side of the radius. Comparison with 
.\-rays taken several months earlier showed 
some increase in the size of the lesion. At opera- 
tion, February i, 1946, the joint capsule was 
thickened and somewhat distended. Upon 
entering the joint, the Simovium was found to 
be covered by a thick layer of soft, shaggy, 
grayish-white “granulation tissue.” There was 
a small amount of gelatinous, straw-colored 
fluid in the joint. The distal end of the ulna was 
rough and irregular. The distal 3 cm. of the 
ulna were resected and the granulation tissue 
clipped awa3% 

The pathological findings were as follows: 
Grossly, the contents of the ulnar-radial joint 
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Fig. 3. High power view showing synovial villi. 

Fig. 4. High power view showing extensive plasma-cell infiltration of the villi. 


resembled granulation tissue and were devoid 
of any eharacteristic pigmentation. Contrary’' 
to Jaffe’s statement that roentgenography is 
of little value in diagnosis except for confirming 
the soft tissue swelling, we found in the .v-ray 
pieture (Fig. i) a definite ragged eorrosion of 
the distal end of the ulna. The appearance 
of the resected distal end was in accordance 
with the x-ray shadow. 

Microscopic sections (Figs. 2 to 4) were 
made from both, the bone and the joint 
contents. The bone sections were completely 
negative for any penetration of the synovial 
proliferative tissue. The structure of the joint 
contents presented villous processes separated 
by narrow channels and was composed of com- 


pact sheets and masses of polygonal and polj^ 
hedral synovial cells of fairly uniform size and 
equal staining power of the nuclei. There was a 
considerable amount of interv^ening, partially 
hyalinized connective tissue. Multinuclear 
giant cells were present but these were very fev 
in numbers. No pigment of anj^ kind was dis- 
cernible. Outstanding and partialty obscuring 
the basic cytologic pattern was a heavj^ irifilt- 
ration of the villi (Fig. 4) by clusters and collec- 
tions of plasma cells intermingled with varying 
numbers of small lymphocjd;es. Sections were 
sent for confirmation to Dr. Fred Stewart 
at the Memorial Hospital in New ^ ork 
City who ' classified the lesion as villonodular 
synovitis. 
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COMMENT 

The basic .structure of synovial cell 
sheets in villous and nodular form is the 
findina; bv which our case conforms to the 

W 

description in Jafife’s series. There is, how- 
ever, a conspicuous absence of pigment the 
occurrence of whicii is so much stressed as 
a tj'pical feature in Jaffe’s cases. Even 
more prominent is the inflammatory plasma 
cell reaction. We find no mentioning of the 


latter in Jaffe’s report. We are inclined to 
believe that the post-traumatic inflamma- 
tory process was primary and set the 
synovial proliferation in motion. Although 
superficially corroding the articular surface 
of the bone, no deeper penetration could be 
found. 
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In cases of purulent arthritis of the ankle-joint there is often a sympa- 
thetic effusion into the tendon sheaths. It is possible that suppurative 
tenosynovitis may be confused with purulent arthritis, but as the former 
condition is likely to be confined to one set of the synovial tendon sheaths, 
the differential diagnosis is not usually difficult. 

From “SurgerA' of Modern Warfare” edited by Hamilton Bailey (The 
Williams & Wilkins Company). 



ENTERIC CYST 


Victor E. Tedesco, m.d. and John H. Connell, m.d. 


Clinical Director and Senior House Surgeon, 

Huey P. Long Charity Hospital 

PINEVILLE, 

C ONGENITAL cj'sts arising from the 
gastrointestinal tract • have been 
referred to as enterocystomad’- en- 
terogenous cysts,® giant diverticula, ileum 
duplex inclusion c^^sts, duplications of the 
alimentary tracf* and enteric cj'sts.® 

The following case is reported because of 
the rarity of the condition, the diagnostic 
difficulty presented and because no previ- 
ous case of such a size has been reported 
to our knowledge. 

CASE REPORT 

A nine year old colored female entered our 
hospital December 7, 1945, at which time she 
complained of a swollen abdomen. The child 
had a noticeable abdominal protuberance since 
birth. One week before admission she had an 
episode of vomiting green material that lasted 
for three days. She noted during this time that 
she was having pain in the epigastrium which 
seemed to radiate over the entire abdomen and 
was accompanied by increased swelling. The 
family history was non-contributory. 

The child was comparatively well until the 
age of seven, at which time she complained of 
epigastric pain, abdominal swelling and vomit- 
ing. She was admitted to another institution 
on July 16, 1943. The clinical impression at 
that time was ascites of undetermined origin, 
most likely tuberculous peritonitis. The record 
obtained from the other hospital reported con- 
siderable relief following an abdominal para- 
centesis. A chemical analysis revealed the 
protein 4.0 Gm. per 100 cc., a negative culture 
and a smear for acid-fast bacilli and other 
microorganisms. An .v-ray of the chest re^•ealed 
no parenchymal involvement. 

At the time she was admitted to our hospital 
the transfer diagnosis from her local plij-^sician 
^^as that of Band’s disease. On physical exami- 
nation the patient was a well developed but 
emaciated colored child, not acutely ill Her 
temperature was 98.6° f ., the pulse was 75 and 
the conjunctiva was extremely pale. The posi- 
tive imdmgs of the examination were limited 
to tlie abdomen which appeared greatly dis- 


Pathologist, Huey P. Long Charity Hospital 
LOUISIANA 

tended and exhibited a fluid wave and shifting 
dullness. Laboratory findings other than a mild 
secondary anemia were uninformative. 

During the present admission an abdominal 
paracentesis was attempted on two occasions. 
On one, no fluid was obtained; on the other, 
only 100 cc. of cloudj", straw-colored fluid was 
obtained which contained some fibrous shreads 
and had a specific gravity of 1.016. On October 
II, 1945, the abdomen was opened through a 
low midline incision where a c^^stic mass, so 
large that it displaced all the abdominal 
viscera, was seen. It was adherent to the 
parietal peritoneum at the site of previous 
paracentesis and extended from the brim of 
the pelvis to the dome of the diaphragm. To 
facilitate removal the contents of the cj"st, 
which consisted of 3,500 cc. of cloud}’’, straw- 
colored fluid, were fispirated. It now became 
apparent that the cyst had its origin from the 
antimesenteric border of the small intestine, 
approximately 3 feet from the ileocecal junc- 
tion. The wall of the cyst blended with that 
of the small bowel so intimately that surgical 
dissection, one from the other, was impossible. 
The small bowel was divided proximal and 
distal to the cyst and the entire mass removed. 
Then an end-to-end anastomosis of the ileum 
was performed. The patient received supportive 
treatment postoperatively and the convales- 
cence was uneventful. She was discharged on 
the thirty-eighth postoperative day completely 
well. 

The pathological report showed the specimen 
to be a cyst, covered with peritoneum, meas- 
uring 30 by 23 cm. The wall was 0.5 cm. in 
thickness consisting mainly of fibrous tissue. 
On microscopic examination occasional muscle 
fibers were discernable. The tumor originated 
from the wall of the small intestine; the 
intestinal wall being incorporated with the wall 
of the cyst. Diagriosis: Enteric cyst, 

COMMENTS 

Several theories have been advanced as 
mentioned by Ladd and Gross’* to explain 
the origin of these C3’sts: (i) That they are 
due to a remnant of the omphalomesenteric 
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duct. While Meckel’s diverticulum is the 
most common form of anomaly due to 
improper closure of this duct, any remnant 
of the embryological structure may remain 
to form such an anomaly; (2) twinning 
of an isolated portion of an embryo has 
been thought by some to be the causative 
factor; (3) cell rests from the primordial 
intestinal tube which finally obtain all of the 
histological elements of the wall of the in- 
testine might account for the development 
of these cysts and (4) Lewis and Thyng“ 
advanced the explanation that enteric 
cysts originate as fetal out-pouchings of the 
intestinal wall not related to Meckel’s 
diverticulum which normally regresses, but 
in these cases thej"^ pinch off from the 
intestinal wall and give rise to a duplica- 
tion. These are frequently found in the 
fetal alimentar}^ tracts of man, cats, sheep, 
pigs and rabbits. The out-pouchings are 
most common in the ileum suggesting a 
relation of high incidence of such anomalies 
in the ileum. 

Clinically, enteric cysts are a condition 
of childhood and may occur as duplica- 
tions of the alimentary tract anj’Avhere 
from the mouth to the anus. A series of 
eighteen cases reported by Ladd and Gross'* 
vary in ages from two weeks to nine years. 
Beardsley* reported a case where the 
subject was eight years old. Sawyer® re- 
ported on two patients, one six years of 
age and the other eight months old. A few 
other cases have been reported. 

The symptoms produced by these lesions 
are largely symptoms due to pressure of 
these cysts upon adjacent viscera, thus 
resulting in obstruction. Patients with 
cysts occurring at the terminal ileum have 
even been operated upon for acute appendi- 
citis. In the case reported herein the 
symptoms were predominately abdominal 
distention due to the large size of the 
anomaly, general emaciation from ab- 
normal intestinal physiology and finally 
intestinal obstruction due to infringement 
of the cyst on the normal lumen of the 
intestine. 

Consideration of the treatment depends 


on the location of the cyst and its type of 
attachment to the alimentary tract. Nar- 
row pedicled ej'^sts may be readily handled 
by division and transfixion of the pedicle 
as reported by Beardsley.* A broader pedic- 
led cyst, as reported here, presents a more 
difficult problem. In this case complete 
excision of the cyst with removal of the 
attached portion of the intestine was ac- 
complished. This method of treatment has 
been recommended by Ladd and Gross'* as 
the treatment of choice because the wall 
of the cyst and the intestinal wall blend 
imperceptibly into each other so that the 
two cannot be dissected apart. When 
excision is impossible because of difficulty 
in mobilization of cyst attachments, mar- 
supialization of the cyst is feasible. If the 
condition of the patient prohibits resection 
and primary anastomosis, exteriorization 
of the cyst with formation of a spur of the 
attached intestine, as in the Mikulicz 
procedure, seems to be the most reasonable 
method of handling the condition. 

SUMMARY 

1. A case of intestinal anomaly which 
we prefer to call enteric cj^st has been 
presented. 

2. These anomalies are relatively rare, 
they occur usually in children, they present 
a definite clinical entity and can be cured 
with the proper surgical procedure. 
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SUCCESSFUL OPERATION FOR IMPERFORATE ANUS AND 

IMPERFORATE RECTUM 


THREE YEAR FOLLOW-UP REPORT 
Joseph Liburt, m.d. 

Attending Proctologist, Huntington Hospital, Huntington, N. Y. 
HUNTINGTON, NEW YORK 


A LTHOUGH estimates vary as to the 
incidence of malformations of the 
anus and rectum in the newborn, 
the consensus of opinion among proctolo- 
gists whose experience has been culled 
during the past seventy-five years, points 
to an incidence of about one in every 
10,000 births. Even these statistics are not 
entirely accurate for thej'^ refer to gross 
malformations; malformations of a partial 
nature which presented no physical sjmip- 
-toms in early life were not included. Many 
people have gone all through life without 
ever knowing that anj'- rectal abnormalitj' 
existed. The incidence of all types of anal 
and rectal abnormalities would certainly 
be reported as greater, if a more sj'stematic 
examination of the rectum in the newborn 
was performed by the attending physician. 

According to Rankin, Bargen and Buie, 
“ano-rectal anomalies can in most in- 
stances be explained on the basis of arrested 
or irregular development of the embryonic 
proctodeum and post-allantoic intestine, 
with or without persistence of the com- 
munication with the cloaca.” 

Yeomans delineates the usual situations 
found as follows: (i) The epiblast does 
not invaginate at the canal site and the 
anal canal is absent; (2) there is a rudi- 
mentary or developed anus partR' or 
completely occluded by a persistent anal 
membrane; (3) the postallantoic undevel- 
oped intestine does not descend and ends 
blindly without function; (4) the post- 
aliantoic intestine descends but grows 
backward out of alignment with the procto- 
deum: thus intervening tissues are not 
absorbed and there is no function; (5) the 
urorectal partition of the cloaca is arrested, 
the rectum communicating with the blad- 
der, urethra, vagina or perineum and the 


anus is usually completely closed with 
restricted function; (6) the urogenital 
outlet is in the rectum and (7) there is a 
persistence of the neurenteric canal with 
the opening of the postanal intestine in 
the sacral region. 

The case under consideration is that of a 
newborn infant who had a complete 
absence of the anus, sphincter, anal canal 
and rectum. 

CASE REPORT 

A baby boy F. C., was delivered by cesarean 
section at Huntington Hospital, Huntington, 
N. Y., on March 5, 1943. 9:40 p.m. The 

bab^^’s weight was 7 pounds, 3^-^ ounces. 
Apparently no gross abnormalities were noted 
at the time of deliverj^ for the- nurserj'' called 
the attention of the attending physician to the 
fact that on cleaning and oiling the baby no 
meconium was seen and on closer inspection 
no anal opening was found. On the morning of 
the next day, March 6 , I 943 > the baby was' 
referred to the author for examination and 
disposition. An external examination showed 
merelj'' a dimple at the end of the raphe leading 
down from the scrotum, with the dimple situ- 
ated higher up than the usual anal site. There 
was no discoloration or bulging at the perineum 
when the baby cried, strained or when the 
abdomen was pressed. 

The babj' was operated upon the same day 
at 4 P.M., without an anesthetic and with the 
baby placed in the lithotomy position. The 
dimple was incised first. There was no escape 
of meconium or gas nor evidence of any anal 
canal or external sphincter. The incision was 
then extended posteriorly to the tip of the 
cocej'x. By blunt dissection, using gauze on tlic 
index linger and at times a pair of Metzen- 
baum scissors, the author explored along the 
coccyx and sacrum, also laterally and anteri- 
orly but was unable to find any evidence of a 
rectum. Having reached the promontory of the 
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sacrum, he arrived at the pelvic floor ^vhere, bj’- 
careful blunt dissection and teasing with the 
Metzenbaum, the sigmoid colon was exposed. 
The latter was shown as a blind end, distended 
and , discolored and situated at the anterior 
portion of the floor about 6 cm. proximal to the 
outside. The author believes that he was 
extremely fortunate in finding this piece of 
bowel when one takes into consideration the 
extent of the anatomy concerned in the field of 
operation. Briefly, the distance in infants 
between the tuber ischii is normally 2 cm., that 
from the scrotum to the coccyx averages 
4.3-2 cm., while the distance from the normal 
site of the anus to the tip of the coccyx meas- 
ures 1 3-2 cm. These measurements give the 
reader an idea of what we had to contend with 
anatomically. 

Having e.xposed the sigmoid colon, the at- 
tachments were then freed and by careful 
teasing the writer was able to bring the sigmoid 
down to the cut edges at the outside where the 
anus would be situated normally. After insuf- 
flating 30 grains of sulphathiazole powder into 
the perineal cavity, the bowel was anchored 
with several No. 0 chromic catgut sutures, 
followed by an incision of the colon. The result 
was an escape of a large amount of meconium 
and gas. The mucus membrane were then 
sewed to the cut edges of the skin with inter- 
rupted No. 0 chromic catgut sutures. 

A few pertinent notes of the baby’s progress 
during its stay at the hospital are given here 
at this time: On March 8th, greenish stools 
came through the new anal outlet; on March 
1 8th, the incision posterior to the new anal 
outlet was fairly loose, due to straining at stool. 
The new anal outlet at the mucocutaneous 
junction continued to stay in place. There was 
a mild grip to the anal outlet when a cotton 
applicator was introduced. The perineal wound 
was healing well. The baby was discharged 
from the hospital in good physical condition, 
weighing 7 pounds, 1 2 ounces. 

The baby was followed up in my office and 
below are relevant excerpts from my office 
records: The weight of the baby on May 7, 
1943 was 13 pounds. The anal opening admitted 
a cotton applicator. The anal canal was to be 
dilated at home by the mother several times 
daily, using various sized urethral catheters for 
this purpose. On June 2nd, on stretching the 
new anal canal, one observ'ed a small amount 
of bleeding. Stretching with the urethral 


catheters was found to be succeeding. In 
November, the weight of the bab}’’ was 18 
pounds, with fairb'' good control of the stool. 
Due to continued stretching of the anal canal, 
the catheters had been discarded and in their 
place a set of Wales bougies were used. The 
canal could be stretched with a No. 14 Wales. 

In March, 1945, the baby’s weight -was 
28 pounds, its height 343-^ inches. The anal 
opening admitted the index finger. There was a 
ring of scar at the anal canal which gripped the 
finger moderately when one did a digital exami- 
nation. The mother stated that the babj^ had 
two to three movements daily. In September 
of the same year, the baby averaged one to two 
movements daily which he controlled very well, 
with an occasional loss of a small amount ol 
stool. For the past five months the mother had 
been inserting the bougies at three- to four-day 
intervals. Examination of the anal canal with 
the index finger at that time indicated a moder- 
ate grip. February, 1946, the weight of the 
baby was 343-^ pounds, with the height 36^^^ 
inches. We found a well developed boj', bright, 
alert and in good physical condition. There 
was good scar control in the anal canal. Since 
the first of the year the mother had discon- 
tinued the use of tlie Wales bougies, finding 
them unnecessary. 

SUMMARY 

A newborn infant, born with complete 
absence of the anus, sphincter, anal canal 
and rectum, was successfully operated upon 
via proctoplasty eighteen hours after 
birth, bringing down the sigmoid colon to 
serve as the new anal canal and rectum. 
The boy is now three years old and normal 
in every other respect. The formation of 
scar in the new anal canal, together with 
more progressive use of the gluteus maxi- 
mus muscles, has effectuated verj-^ good 
control of bowel movements. The author 
has proctoscoped the boy several times 
during the past year, never finding evidence 
of the rectal valves, or so-called folds’ of 
Houston. This, together with the appear- 
ance of the intestinal anatomy at the time 
of operation, is the basis for the author’s 
conviction that it is not the rectum, but 
rather the sigmoid colon, which is now 
functioning as an anal canal and rectum. 



230 American Journal of Surgery Liburt — Imperforate Anus and Rectum 


August, 1947 


REFERENCES 

1. Christopher, F. Textbook of Surgery, P. 1,608. 

Philadelphia, 1936. W. B. Saunders Co. 

2. Davis, G. G. Applied Anatomy. P. 630. Phila- 

delphia, 1918. J. B. Lippincott Co. 

3. Lockhart-Mu.mmery. Diseases of the Rectum and 

Colon. P. 605. Baltimore, 1934. William Wood 
& Co. 


4. Rankin, Bargen and Buie. The Colon, Rectum 

and Anus. P. 846. Philadelphia, 1935. W. B. 
Saunders Co. ' 

5. Yeomans, F. C. Proctology. P. 661. New York, 1929. 

D. Appleton & Co. 

6. Tuttle, J. P. A Treatise on Diseases of the Anus, 

Rectum and Pelvic Colon. P. 963. New York, 
1903. p. Appleton & Co. 




Correction: In our June, 1947 issue, on page 675 in Table v, the author 
wishes to call attention to an item under “Radical operation. ... (2) Total 
nephrectomy^” In the column entitled “Result,” figure five should have 
appeared under the subdivision “Died.” 



lie 'Mcvim Joami of 

Copyright, 1947 hy The Yor}{e Pitblisliing Co., Inc. 

A PRACTICAL JOURNAL BUILT ON MERIT 
Fifty'sixth Tear of Continuotis Publication 

VOL. Lxxiv SEPTEMBER, 1947 number three 


Mltorid 


INSTILLING THE WILL TO GET WELL 


F or years we have called attention to 
the “Humanics of Industry,” insisting 
that consideration should be given to 
the needs of the injured workman himself 
as Avell as to his injury. This theme was 
ably presented in The American Journal of 
Surgery, February, 1942, by Robert H. 
Kennedy who stressed the fact that the 
injured man is not a sick man and must not 
be treated as one. We have seen instances 
in which disproportionate and prolonged 
disabilit}- has resulted from too little at- 
tention to the needs of the individual during 
his convalescence, even when skillful treat- 
ment has been given to the injured part. 
With the development of finer hospital 
facilities and greatly improved surgical 
technics we have come to the realization 
that these are important but not exclusive 
factors in the successful repair and rehabili- 
' tation of the injured. The importance of a 
proper emotional adjustment on the part of 
the workman to his injury has become 
increasingly apparent and enforced periods 
of prolonged inactivity are now recognized 
as being detrimental to the human machine 
as a whole. 

Occupational therapy has come to oc- 
cupy an important place in the treatment 
and rehabilitation of the injured workman 
and excellent results are obtainable by the 
early performance of selected tasks. Not so 
well recognized, however, is the danger of 


allowing the patient to settle into a “thera- 
peutic rut.” We believe that “work- ther- 
apy” should replace occupational therap}" 
as soon as it can be done with safety and in 
most instances industry, recognizing its 
obligation to the injured workman, is 
eager to cooperate in the suitable placement 
of its employees. Our experience in the 
application of work therapy, however, 
prompts a word of warning. The morale of 
the worker is given an immediate lift when 
he is given the opportunitj^ to “earn as he 
heals,” but to be eft'ective in shortening 
his period of ultimate recovery his progress 
from this point must be carefully regulated 
so that his rehabilitation is continuous and 
progressive. In most patients it is a mistake 
to refer to work therapy as “finding ah 
easy job.” It is far better to speak of 
placing the individual on “selected work” 
for a definite purpose and for a definite 
period of time. Complete recovery and a 
return to his original job is often delayed 
unnecessarily because the worker is per- 
mitted to regard an easy job as compensa- 
tion for his injury rather than as part of a 
logical therapeutic regimen. The “will to 
get well” must be instilled. The surgeon 
must adapt himself to the needs and re- 
quirements of industry and the man; the 
man and his job. 

As we review the phenomenal growth of 
industrial medicine and surgery in the last 
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two decades, we are impressed with the 
fact that industrjf is conscious of its 
obligation to provide competent treatment 
for its injured employees and a more critical 
attitude is taken toward the qualifications 
of those who would profess to be industrial 
surgeons. If the surgeon is going to perform 
industrial (traumatic) surgery, then he 
should understand industry. Above all he 
must understand the %vorking man and 
his problem. Kindness and consideration 
for the “human machine” must be a part of 
the treatment. There is, however, an under- 
standable reluctance on the part of many 
good surgeons to accept industrial accident 
cases in some parts of the countrj^ which 
can be traced to an unwillingness to become 
embroiled in compensation proceedings. 
The result is that too much of this impor- 
tant work is being done by men whose onh^ 
qualification is a willingness to assume the 
risk of spending hours each week in medico- 
legal joustings with compensation lawyers. 
Even in those states where industrial 
physicians are rated or classified on the 
basis of their qualifications, there is a need 
for setting higher standards to safeguard 
the injured workman from incompetent 
surgical treatment. 

The increasing number of able surgeons 
who are doing excellent work in the treat- 
ment of industrial injuries is in a large 
measure due to the work of such great 
teachers as Moorehead, Murray, Marble, 
Magnuson, Gurd and many others who 
continually spread the gospel of better 


care of the injured. Much credit reflects 
on the members of the. Committee on 
Fractures and other Traumas of the Ameri- 
can College of Surgeons, for their valuable 
contribution to the education of the general 
practitioner in the proper management of 
injuries and Kanavel, a grand person and 
able surgeon who left a fitting monument 
to his memory in his classical “Infections 
of the Hand.” ' 

The proper treatment of small trauma 
has claimed the attention of such outstand- 
ing teachers as Koch and Mason, and justly 
so, for the care of smashed fingers and simi- 
lar injuries is an important phase of 
industrial surgery to which too ^little con- 
sideration has been given in the past. 
Between major and minor traumatic sur- 
gery is that field for which we have often 
used the term “major-minor surgery.” 
Not so much emphasis has been placed on 
this phase of surgery but approximately 
a year ago Bancroft gave us an excellent 
discussion' which is notable for the sound 
principles expressed. 

In this issue of the Journal we have at- 
tempted to gather together articles of 
timely interest to industrial surgeons writ- 
ten by authors who understand their 
problems and have something new to offer 
— new ideas, new methods or new points of 
view. Each is a worth while contribution 
and we are grateful to the authors for their 
assistance in the preparation of this issue. 

Loyal A. Shoudy, ju.d. 





in^inal Irtklcs 

SURVEY OF TRAUMATIC SURGERY 

John J. Moorhead, m.d. 

NEW YORK, NEW YORK 

I N any retrospective review of many is essentially a salvaging project and the 
decades the tendency is to emphasize surgeon- who treats the injured is, in 
certain features with which a writer reality, a repairman. The general surgeon 
has been personally identified. However, in removes and the traumatic surgeon retains 
order not to make the story too replete the damaged parts. In trauma a minor 
with the experiences of one individual, it injury 'often is converted into a major 
will be the writer’s endeavor to survey some catastrophe because of the onset of infec- 
of the outstanding gains in the field of tion or the presence of some constitutional 
traumatic surgery. ailment, such as cardiovascular, pulmonar}'- 

Probably the most satisfying element is or diabetic associates. In general surgery 
the very definite place this branch of these medical factors can be evaluated 
general surgery has attained. As with other properl}* because the time element differs 
subdivisions of surgery the subject of and the emergency features are less im- 
trauma is now accorded a realm that mediate. Traumatic surgery is the most 
virtually means at least an approach to nearly public property of any tj'^pe of 
specialism. In many teaching institutions surgery and usually is subject to critical 
and in most hospitals the treatment of '.review by the patient, family, friends, 
traumatic lesions is a segregated feature, neighbors and various legal agencies. In 
with the result that students, the profes- fractures the .v-ray films supply additional 
sion and the laity are now accident and evidences, to say nothing of the facial 
injury conscious to an extent that Avas or other scars and the notable limp as the 
unknoAvn hitherto. The automobile age, outcome of an automibile mishap. Gen- 
the two world wars and the development of eral surgery- escapes most of this scrutiny 
industrial practice are among, the major and the postoperative hernia following the 
factors in this established recognition. ■ laparotomy is rarely discussed except by 
However, the general advance in every the patient and the family, and less rarely 
surgical endeavor is also a feature, and the is the gaping scar exposed to public view, 
stimulus and example set by surgeons in Furthermore, in general surgery the re- 
other fields has stimulated those engaged moval of an appendix or a gallbladder is a 
in traumatology to greater endeavor to hazard known to the patient, and the 
defeat the three horsemen of trauma — outcome, if unsuccessful, is not charged to 
shock, ^ hemorrhage and infection. It is the surgeon, as is the case of a fracture of 
recognized that traumatic surgery differs the lower third of the tibia and fibula result- 
from general surgery in man\ essentials, mg in non-union or a deforming limp. In a 
notablv in that there is no incubation broken bone a cabinetmaker repair is 
period in tiauma because the effects of expected by the victim; in a ruptured ap- 
external violence register instantly and the pendix the patient accepts the outcome and 
patient has no time to build up bodily places no blame upon the surgeon who 
defenses nor are there any preliminary performedThe operation, nor does he sue for 
SA mptonis. Furthermore, traumatic surgerj' malpractice if dissatisfied. 
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In appraising the experiences in trau- 
matology it may simplify the matter if we 
assume that 8o per cent of traumatic 
effects register as; (i) wounds; (2) burns; 
(3) joint and tendon involvement and (4) 
fractures and dislocations. In all of these 
we predicate the three major sequelae in 
trauma which are to be defeated, namely, 
disability, deformity and death. 

Shock, hemorrhage and infection are the 
three associates, as already indicated, and 
it is a happy retrospective reflection that all 
of these are nearly subjugated. We recog- 
nize that inevitably certain injuries are 
fatal because of their site and severity. In 
another group of major importance, prompt 
and efficient treatment brings success. A 
third group is almost invariably recoverable 
in terms of function and form. Stated in 
another way, experience teaches that the 
outcome may be summated by saying that 
in one group the result is a fatality no 
matter what we do. In another group re- 
covery is assured whatever we do and in the 
third group the end result depends on what 
we do. 

Shock in the olden days was recognized- 
by the same cardinal visible signs still 
prevailing but the differentiation from 
hemorrhage was baffling and often deter- 
mined onl}^ by operation or autopsy. 
Likewise, the treatment was varied and 
very often empirical, lacking animal and 
laboratory verification. It is true that no 
universally accepted definition of shock is 
available but that does not detract from 
the truism that this destructive agency is 
now more easily recognized and controlled. 
The advent of blood, plasma and their 
derivatives has changed this drab picture 
so that many useful lives are saved. The 
day is not fm away when a blood substitute 
will be available and thus this scourge will 
be more definitely conquered. 

Hemorrhage is another foe that decades 
ago presented visible evidences to the ex- 
perienced observer, but here also the clin- 
ical picture was fogged by shock as the 
sole or associated factor. Thanks to zealous 
and careful research this puzzle is also in 


the process of being solved from a diag- 
nostic standpoint, as cumulative experience 
has demonstrated the sovereign power of 
transfusions. Thus, these two elements that 
defeated any salvage project are no longer 
in the doubtful stage but actually are en 
route to defeat. 

Irijection was the enemy that lurked in 
every case whenever the surface was broken 
or there was a known or unknown internal 
focus of transmission. The use of antiseptics 
would be a chapter in itself, dating from the 
carbolic and bichloride days to the present 
vintage. In World War i it has been asserted 
that over 200 antiseptics were employed 
and found wanting. The Dakin’s chlo- 
rinated solution of that era as administered 
by th‘e Carrel technic was presumably the 
sterilisia magna sought by the ancients, 
and yet at Depage’s Hospital at La Panne, 
Belgium, in December, 1917, the author 
soon agreed with the Belgian surgeons that 
this remedy was only an adjunct to the sup- 
posedly new technic of debridement. As a 
matter of fact, Dakin’s solution was dis- 
carded in manj' military hospitals abroad 
before it became popularized in our own 
country. It is both interesting and instruc- 
tive to reflect that the Dakin’s solution of 
World’ War 1 was chemically a replica 
of Labarraque’s chlorine preparation used 
a century previously. Debridement, that 
excision process b}"- which dead or dying 
tissue is removed, was one of the major 
permanent lessons of this first war but in 
reality it had been used in the Napoleonic 
Wars a hundred years before. Baron Larrey, 
chief surgeon of the Grand Armee of 
Napoleon, popularized this technic and 
brought to military surgery some of its 
greatest permanent triumphs. Among other 
things, he performed over 200 amputations 
in the Borodino Campaign. Napoleon did 
not mention any of his generals in his will 
but bequeathed ten thousand francs to his 
chief surgeon and embellished this bequest 
by the statement: “to the noblest man I 
ever knew.” 

Experience has shown that all antiseptics 
have had their glamorous, colorful eras but 
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even to this day none of them has withstood 
the long period of trial and error. The out- 
standing lesson of experience is that surgery 
and not antiseptics is the factor that deter- 
mines the outcome; it is what is taken out of 
the wound and not what is put into it that 
determines the outcome. This is because all 
organisms live and propagate on dead tissue 
and if robbed of this nutrient media they 
perish. This is the basis of debridement 
and we perform this surgical ritual properly 
if we are guided by three criteria, namely, 
we excise until the damaged area bleeds 
freely, it attains normal color and it 
contracts if muscle is involved. Thus, we 
have learned that excision of 3^6 of an inch 
may sufhee in one patient and yet in 
another many inches must be sacrificed if a 
surojicallv clean field is sought. The sul- 
fonamides of this day and generation 
presumably made wide excision unneces- 
sary but this viewpoint soon proved 
fallacious. At Pearl Harbor, our first 
jjroving ground in ^^'orld ^^^^r ii, we used 
sulfanilamide in the debrided wound and 
sulfathiazole systeniically for the post- 
operative period. In addition, we rarely 
performed primary suture, even though 
many of our casualties were operated upon 
within what the author long ago named 
“The golden period” of trauma, namely, 
the first six hours after injury. Primo- 
sccondary or delayed suture was the 
method of choice in any wound associated 
with bruising or severe laceration of tissue 
and in all fractures unless the fragmenta- 
tion and soft part damage was slight. This 
delayed suture process means that the 
sutures are placed but not tied until the 
third day, if in the interval there are no 
clinical or laboratory evidences of infec- 
tion. This procedure of avoiding primary 
suture was also a lesson derived from World 
War 1. 

In our Pearl Harbor scries of operated 
patients the mortality was 3.8 per cent and 
this happy outcome was due to the early 
arrival oi the casualties, debridement with 
secondary closure, the use of the sulfa 
drugs as indicated, liberal transfusions 


when necessary and adequate after-care. 
However, this result would not have been 
attained had the skill and devotion of the 
surgical stall’ been unavailable. This group 
of casualties at Pearl Harbor exceeded in 
severity any that the writer had seen in 
World War i during a nineteen-month 
period of service abroad, eight months of 
which were served with the French army 
and one month in Belgium. 

The use of sulfa drugs in fresh wounds is 
much more restricted now and will proba- 
bly be superseded by penicillin or other 
antibiotics, and thus the repetition of prior 
experience is already in process. In our 
efforts to obtain the sterilisia magna we 
pass through a cycle of caution, then a 
period of great enthusiasm, then enter the 
zone of doubt and finally end with distrust. 
This has happened repeatedly in many 
surgical fields, perhaps most notably with 
antiseptics; just now the leaders in the field 
are penicillin, streptomycin, bacitracin 
and others of that basic type. We are get- 
ting away from the use of all of these 
in or upon the wound and rely more defi- 
nitely on intravenous medication 

Experience now indicates that some of 
our failures are due to reliance upon any 
one antiseptic to overcome every type of 
infection. In reality, some antiseptics are 
relatively specific for a dominant type of 
organism and inert toward others. Hence, 
the prudent surgeon now seeks laboratory 
aid to confirm his opinion as to the prevail- 
ing type of infection, before assuming that 
his patient has a staphylococcus and not a 
streptococcus or mixed type of infection. 
This does not mean that clinical signs are 
to be ignored before beginning treatment, 
any more than diphtheria antitoxin would 
be withheld pending laboratory confirma- 
tion if there were suspicious throat signs. 
There is no question as to the value of 
penicillin and its consorts in selected cases, 
but these are not infallible and the high 
tide of enthusiasm is already on the wane 
in respect to their sovereign power in all 
wound infections. Again, fet it be stated 
that experience asserts positively that there 
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is no substitute for adequate surgerj^ skill- 
fully performed at the opportune moment. 

Wounds, not the outcome of surgical 
intent, are already contaminated or in- 
fected and thus are closely related to the 
infection problem just discussed. This 
contamination phase ends after the first 
few hours and when the six-hour, post- 
trauma period arrives infection is usually 
present to some extent. Hence, the primar^'^ 
care, as in so many of the traumas, deter- 
mines the outcome. Experience again comes 
to our aid and teaches that soap and water 
cleansing is the best infection preventive in 
every type of accidental wound. This 
cleansing should be just as ritualistic and 
vigorous as the preliminary hand washing 
prior to a major operation. If after there 
are evidences of damage tissue remnants, 
these are removed by non-sacrificiaL de- 
bridement already described, Primarj' su- 
ture is. reserved for the group seen within 
the golden period and in which tissue 
damage is minimal or removable. If in 
doubt, delayed suture is the preferable 
method; if most of the automobile and 
manj^ of the industrial accidents were 
thus treated, the incidence of wound infec- 
tion would be halved. 

Tetanus and gas gangrene are relatively 
rare but the use of the combined prophy- 
lactic serum should be routine, if there has 
been an adequate source of infection and 
especially, if the site is in thichlj' muscled 
areas. In World War i the only indisputable 
surgical lesson universally accepted was the 
prophylactic efficacy of tetanus antitoxin. 
In World War ii this lesson was again con- 
ceded but as 3>^et it is too early to assess the 
outstanding surgical advance of this recent 
conflict. Perhaps one lesson will be the 
demonstrated value of infrequent dressings 
and sterile precautions to prevent re- 
infection while doing same. 

Burns are still the source of much dif- 
ference of opinion in regard to treatment. 
For many years the writer has defined a 
burn as a wound due to thermal, chemical, 
electrical or radiant energy sources. Viewed 
thus, the problem resembles that of any 


wound and again infection looms as a 
prominent factor. Gone are the da3'S in 
which lotions, salves, oils, tannic acid, vari- 
ous dyes and a host of other remedies are 
applied. Instead, the da3’s have arrived 
in which the aim is to cleanse promptly by 
soap and water, genti}* debride, suitabh- 
cover with sterile petrolatum or mineral 
oil, applj’’ massive dressings of splint 
proportions and let alone for seven or more 
daj'S, This, in effect, is wound treatment 
plus the necessar\' antishock fluid loss 
precautions. Earlj’^ grafting is now a stand- 
ard feature and the dermatone sheet-graft 
has prevented such crippling and repeated, 
procedures. 

Joint arid tendon involvement with wounds 
again introduces the infection element and 
prompt operation is the initial endeavor 
to rob the organisms of a place to live and 
abound by literal!}" a scorched-earth cam- 
paign — cleansing and debridement. Sprains 
are best treated by non-restrictive strap- 
ping and early mobilization versus plaster 
encasement and immobilization. Sjmovitis 
and bursitis are aspirated at once and 
gradually increasing use becomes an earty 
and not a late feature. Activating of 
adjacent muscles by self-usage is an essen- 
tial adjunct, especiall}" in the knee-joint, 
where the writer enjoins attention again 
to the statement that no knee-joint is 
stronger than its own quadriceps. Tendon 
severence continues to be a major problem 
and to Bunnell and others we are indebted 
for much valuable advice, notabi}" as to the 
use of removable wire sutures applied a 
distance. To repair tendons at the wrist is 
one of the major problems in traumatic 
surger}" and in this area, as in others, 
experience teaches that earl}" repair means 
early assured recover}". After the golden 
period of six hours infection often inter- 
feres and wisdom dictates a waiting period 
of several weeks since residual hidden 
infection may be stirred up by operative 
interference. 'It is definitely wiser to use 
silk or cotton rather than catgut in tendon 
repair, not forgetting that inert wire also 
has a place. One of the outstanding advances 
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is the freedom with which intra-articular 
traumatic lesions are now approached. This 
applies especially to the knee-joint car- 
tilages and ligaments. The many ingenious 
operations suggested for crucial ligament 
damage do not find many timid souls (like 
the author) very enthusiastic, for the good 
reason that most of the crucial lesions 
apparently repair themselves or else asso- 
ciated ligaments take on their function. 

The writer has never operated upon a 
patient with this type of injury because 
most of them recover without tendon 
reefing or other types of repair. In the 
arthritic group the making of a new joint 
with a metallic or plastic capping has been 
notably successful in some patients, espe- 
cially in the hip-joint. The present fashion 
is to operate very often for intervertebral 
lesions on the basis of disc disturbances, 
not only for the lumbar but also for the 
cervical level. These intervertebral joints 
are subject to the same pathologic assaults 
as any other articulation and to make 
laminectomy the first rather than the last 
choice does not appeal to the author as 
prudent therapy. Pain in the back is due to 
many causes and operation should not be 
undertaken by the inexperienced or the 
occasional operator. 

The diagnosis of the disc syndrome is 
essentially that of an intraspinous tumor; 
and if the neurologic symptoms are lacking, 
operation can be exceedingly harmful. It 
is not good surgery to inflict by operation a 
very real type of pathologic condition in an 
attempt to cure a suspected type of dis- 
order. Disc disturbances can often be 
cured without operation, just as knee-joint 
discs, (the semilunars) are frequently ame- 
nable to non-operative relief. The analogy 
between the knee and the interspinal 
cartilages is very close from the standpoint 
of causation, symptoms and pathology. 
Even in the experience of the best known 
neurosurgeons the successes do not often 
exceed 50 per cent, not forgetting that 
many times the relief by disc removal is 
dramatic and sustained. The e.xperienced 
surgeon in this spinal area is unusually 


cautious in selecting his patient, knowing 
full well that in the compensation or legal 
group success may not be attained, even 
though the findings and the operative 
result might register success if this and 
allied medicolegal angles did not exist. 
Trauma incidental to the ordinary acci- 
dents of leisure or sports registers in a 
regular pattern, but when the responsibility 
for an identical mishap can be placed on 
some one else, the situation becomes fogged 
and a host of subjective complaints that 
rarely are actually related to the injury in 
question appear. Experience amply denotes 
that only a so-called “lump settlement” is 
the healing balm that often supersedes the 
most skillful surgical management. Morale 
is so often lacking in this zone of compensa- 
ble injuries that the surgeon in attendance 
or the consultant is beset by a chain of 
circumstances entirely foreign to the 
trauma and one that presents a pathologies 
condition that has come to be known as 
“ compensationitis.” 

Fractures arid dislocations therapeutically 
are very much in evidence, especially the 
former in respect to so-called newer forms 
of treatment. We are again passing through 
a phase in which operation is given the first, 
instead of the last place in therapy. The 
gadgeter in traumatic surgery has a field 
day in many types of injury, but in frac- 
tures some of the recommendations resem- 
ble those that could be found in Popular 
Mechanics, rather than in a standard 
surgical treatise. There is nothing essen- 
tially new in the current models of plates, 
pins, screws, bars and wires because the 
majority of these are but streamlined 
modifications in use half a century or more 
ago. Pinning of the hip is an exception to 
this commentary and so is the judicious use 
of nails or screws, but the vice is that the 
use of indwelling metals is a surgical fault 
and negates the age-old precept that the 
tissues do not willingly tolerate foreign 
bodies. The vast majority of fractures can 
be managed by non-operative measures and 
failing this, skeletal traction is an efficient 
and safe procedure if any tissue invasion is 
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necessary. The present teaching of convert- 
ing an ordinary simple (closed) fracture 
into a compound (open) fracture to obtain 
better alignment with a more or less com- 
plicated metallic device is not without 
danger, even in the hands, of skillful propo- 
nents. Bone infection is osteomyelitis and 
as yet we have not passed the stage where 
the old adage “once an osteomyelitis, 
always an osteomyelitis,” can be disre- 
garded or discarded. A fracture is a wound 
of bone, and here again as in all types of 
trauma, infection is a foe to reckon with 
whenever adjacent covering is damaged or 
torn. 

The author does not mean that we should 
cling to old methods in fractures or any 
other effect of trauma, but it is firmlj^ 
asserted that the experienced do not 
operate unless other less hazardous and 
equally effective measures are found want- 
ing. Complacency has no place in progres- 
sive surgery but conservatism has always 
been a guiding principle and should still 
prevail. Years ago when plating was the 
vogue a great many surgeons were able to 
report initial successes; however, the tide 
turned when non-union, osteom3^elitis and 
amputation appeared with too great fre- 
quencj^ Alread}^ some of the vaunted cur- 
rent operative procedures have succumbed 
in the flames of the crucible of experience 
and others are in the process of flickering. 

Anesthesia is one of the great allies in 
traumatic surgery and the progressive 
development in this phase has been reniark- 
ablj- consistent. Here again another spe- 
cialp’ has been created to replace the 
willing but relatively incompetent service 
rendered by a confrere. Many of the newer 
anesthetic agents have passed through the 
stage of trial and error and now can be used 
with safetj- and accurac3% It is axiomatic in 
traumatic surgery’ that anj' procedure 
should first of all be safe and next it should 
be simple. The need for an anesthetic that 
would provide safe, complete relaxation 
for a short period has long been in demand. 
If, in addition, there were, such desirable 
features as freedom from a stage of excite- 


ment during induction, recovery and 
prompt return to full consciousness with- 
out nausea and vomiting, then indeed 
would such an agency be welcomed. For 
painful dressings, incision and drainage, the 
reduction of fractures, dislocations and 
manj' other emergencies, a safe, easily 
administered agent is often demanded. 
Intravenous anesthesia has been the answer 
and now the use of pentothal has become a 
standard method and in manj- cases it is a 
safe agent for prolonged administration and 
is also useful as a preliminarj’ procedure to 
inhalation methods. However, the simplic- 
it}^ and certaint}' of its application should 
not lull us into complete securitj', and at all 
times oxygen and coramine (or the equiva- 
lent) should be readily available. 

Neurologic surgeryr has advanced appreci- 
abljf, especially in regard to intracranial 
operations in wliich the electrocoagulation 
technic has measurabl}’’ averted one of the 
greatest dangers, namely, hemorrhage. 

There is no uniformitj- of opinion as to 
the feasibilitj'^ of peripheral nerve trans- 
plantation but there are an increasing 
number of reported successes in this impor- 
tant sphere. The repair of a damaged spinal 
cord is yet bevond our reach and thus the 
outcome in the post-traumatic paralj'sis 
following vertebral fracture continues to be 
tragic. However, much is being accom- 
plished bj’ active rehabilitation measures in 
spinal as well as in other serious injuries. 
The principle of self-aid is now properly 
being stressed so that the cooperation of 
the patient has become a main factor. It is 
too often forgotten that baking, massage 
and other phj^siotherapeutic measures were 
originally' intended only for the disabled 
patient; the current tendency' is to provide 
the necessary neuromuscular tonicity' by 
phy'siotherapy' rather than by' the coopera- 
tive activity' of the patient. This process is 
not only' habit-forming but it also lowers 
neuromuscular tone and general morale. 
The many' electrical devices now employed 
without ad_equate indications add to the 
confusion, and this is especially so in respect 
to the so-called short wave and long wave 
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treatments; indeed, many of these are so 
endlesslj^ given that they deserve the name 
permanent wave. 

Occupational surgery has made great 
strides and medical men in industr}* have 
enhanced their reputation measurabijs 
especially during the recent war years when 
our mechanical age was providing peak 
production. The follow-up available in 
industrial organizations provides the best 
in end results because the control of the 
patient is more defmitel}-- assured than in 
private or hospital practice. This branch 
of our profession has evolved in startling 
fashion and now recruits a very high grade 
instead of the mediocre participant who 
drifted into this arena because he was 
unsuccessful elsewhere. 

This cursory review seeks to indicate that 
collective experience is the foundation of 
traumatic surgery, just as it is in every 
branch of our profession. Methods should 
and will continue to be presented for the 
better treatment of the injured who now 
comprise a very large percentage of private 
and hospital patients. The aviation age is 
here, and with it many variants of trauma 
are already evident and these will continue 
to test the skill and adaptability of those 
who deal with traumatology. The general 
practitioner is often the first line of defense 
in trauma and his initial treatment is often 
a main element in the outcome. 

We must not be too prone to accept 
loudly acclaimed methods unless author- 
ized by those who have earned by experi- 
ence the right to act as our guides and 
mentors. Conversely, we must not be 
complacently conservative and become 
bound to outmoded practices. There are 
new models in traumatic surgery and it is 
our duty to accept advances if properly 
authenticated. The gadgets in traumatic 
surgery are limitless, some of them are 
excellent but many are of no value and 
occasionally are harmful. There are still 
many unsolved problems in trauma, even 
though this branch of surgery has the 
most ancient background of all the an- 


cients. In the days of the pyramid builders 
fractures of the femur were veiy frequent 
and just as troublesome as those of our 
generation. Fracture of the os calcis is now 
probably the most common problem frac- 
ture and despite a dozen or more methods 
advised no treatment is uniformly applica- 
ble or successful. There is, as stated, an 
awakened interest in trauma on the part of 
all surgeons and this will continue to in- 
crease our knowledge to the end that the 
injured will receive a still higher grade of 
care and attention. - 

Traumatic surgery is the most general- 
ized type of surger}', in that any section of 
the body may be affected by injury. For 
this reason a traumatic surgeon should 
have skill and experience sufficient to meet 
any emergency, inasmuch as trauma is no 
respecter of persons or of any anatomic 
zone. A fracture of the pelvis may be 
complicated by a urologic problem, rib 
fractures may be associated with intra- 
thoracic damage and a stab wound of the 
abdomen may demand the skill of an 
abdominal surgeon. Thus, a traumatologist 
needs a background of knowledge and 
experience and be prepared to render 
effective aid for any emergency. 

The past and the present of this subject 
with some of the accepted and discarded 
phases have been discussed and naturally 
a preview of the future is in order. Routine 
standardization probably will never be 
attained because of the varjung circum- 
stances surrounding severe or multiple 
injuries. The presence of shock and hemor- 
rhage may negate definitive early care, 
as will prevailing circumstances and con- 
stitutional or age factors. A fracture of the 
femoral neck in a feeble octogenarian or a 
severe burn in a child may make it impossi- 
ble to apply the routine management in the 
early stages. The presence of cardiorenal, 
vascular, diabetic, mental or other preced- 
ing disease processes may make prolonged 
incumbency undesirable and utterly upset 
a schedule indicated for the injury itself. 
Thus, treatment of the person takes 
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precedence over the treatment of the 
injured part and again features the diverse 
variants of trauma. 

An outstanding need for the future is the 
realization tliat trauma is an emergency 
and that a broken thigh is entitled to the 
same immediate attention as a ruptured 
appendix. Every hospital should be so 
stafl'ed that the injured patient is accorded 
the same early care now available for many 
types of general surgery. 

Substantial progress has been made in 
the past decades and this fortunately 
applies to the 80 per cent group of injured 
already discussed. 


As indicated, it is too early to appraise 
the actual war gains that may be trans- 
ferred to civil practice, but the outstanding 
fact that the attention of so many of the 
profession was focused on trauma cannot 
fail to have lasting value. Thus, the summa- 
tion of these experiences in trauma may 
again be said to revolve around the idea 
that now, more than ever, our confreres are 
injury conscious and alive to the needs of 
the victims of trauma. The postwar period 
is already demanding increasing plastic 
repair and advanced rehabilitation pro- 
cedures that will be useful also in civil 
practice. 


No injured person should be moved until his wound has been dressed 
and the fracture has been immobilized securely. . . . Calmness and the 
avoidance of unnecessary haste are important, and rough and unnecessary 
handling should be avoided. 

From “Fractures and Dislocations for Practitioners” by Edwin 0 . 
Geckeler (The Williams & Wilkins Co.). 



CAUTION IN HANDLING THE EXTENSIVELY INJURED 

Robert H, Kennedy, m.d. 

NEW YORK, NEW YORK 


T he development of high powered 
machines, work at heights and in 
depths, have increased the magnitude 
of injuries both in gravity and multiplicity. 
Knowledge of methods of treatment and 
laboratory control has been impro^'ed so 
that persons with severe injury can some- 
times be saved who would formerly have 
died. The human being cannot stand un- 
limited trauma. ^Vith the extensively 
injured no rules can be laid down to cover 
all cases, but there are certain principles 
to guide us in doing first things first, 
thereby not adding surgical trauma until it 
can be tolerated and not delaying repara- 
tive surgery until the progress of infection 
becomes more than the body can cope with. 

We are presented with a patient with a 
definite serious injury which demands our 
attention. Is this the only injury he has or 
even the most important one? A few min- 
utes spent in trying to learn the mechanism 
of accident may save the patient’s life. A 
fall in an elevator may result in fractures of 
the os calcis, above ankle or at knee, the 
vertebral bodies or the base of skull, or any 
or all combined. The os calcis fracture is 
evident, but to disregard the other possi- 
bilities may mean that a simple compres- 
sion fracture of the lumbar spine will 
produce a cord injury, possibly irreparable, 
in moving the person to or about the hospi- 
tal. If the mechanism of accident has been 
such that severe injuries may have been 
produced, treat this patient as though these 
injuries have occurred until it has been 
possible to examine him thoroughly enough 
to rule them out. 

Suppose a person’s trunk has been caught 
between the rear end of a truck and a wall, 
or by a rock fall in a tunnel. He is dazed 
but not in too bad shape. Ribs may have 
been broken puncturing pleura and lung, 
intercostal vessels may be bleeding in- 


ternally, anything may have happened 
within or surrounding the abdominal 
cavity, including spinal injur3% There may 
beiittle sign of anything definite when first 
seen, but the mechanism of injury has been 
such that it would seem that severe injury 
should have resulted. Handle him as if this 
is the case until all severe injuries can be 
ruled out following various tests at a time 
he is able to stand them. Protect the pa- 
tient from all further trauma until possible 
injuries have been disproved rather than 
consider that he was fortunate not to have 
been hurt worse. If a history is obtainable 
from the patient or bystanders, this history 
may mean using a few moments which will 
save life. Also remember that while stories 
of sudden occurrences may often vary 
greatly, still they may give an idea of 
what might have happened. 

Ambulances are rarely manned with 
doctors. It would be a waste, of trained 
man power if they were. By the same token 
it is a public responsibility to insist that 
ambulance crews of all types — morticians, 
private ambulances, police and fire depart- 
ments, industrial, hospital — shall have the 
minimum training of a Red Cross First Aid 
course. For the extensively injured person 
this amount of training may make all the 
difference between life and return to em- 
ployment or permanent disability or death. 
If speed of the ambulance only is the first 
consideration the border line case will 
usually be lost anyway. 

Is there possibly an injur}"^ to the cervical 
or lumbar spine? If there is, an unparalyzed 
patient may be and often is converted into 
a completely, permanently paralyzed per- 
son merely by the method used in first 
lifting him from the ground. It is inexcusa- 
ble for an ambulance crew to be una^yare 
of the safe method of transporting possible 
spine injuries. The injured person is bleed- 
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ing from an extremity. Shall a tourniquet 
be used? Indications for it are readih'- 
learned by any Ia\'man. Improper use, or 
less commonly failure of use, maj' make the 
difference between life and death. Traction 
splinting of lower extremit}^ fractures at the 
site of accident may lessen the amount of 
shock in the person with multiple injuries 
just enough to turn the tide between a 
dead and live patient later. With over a 
million accidental injuries annuall}’, 150,- 
000 doctors cannot be present when thej* 
happen. We should be responsible for know- 
ing that the ambulance situation in our own 
communitj' is covered b}* persons with at 
least a minimum of training. 

The method of examining the extensively 
injured is of great importance to him. If not 
in shock, the patient probably will be in a 
short time. Do not wait for the blood pres- 
sure to fall before instituting shock treat- 
ment as this is a sign that shock is already 
far advanced. Give morphine to relieve 
pain, except in brain injuries, and give 
enough to relieve it. If he is cold, warm him 
up and keep him warm, but this does not 
mean piling on hot water bags and blankets 
until he is bathed in sweat and losing 
precious fluid. He needs a transfusion. Ob- 
tain the blood and cross matching at the 
earliest moment, but have plasma running 
in the meantime. This will help prevent 
or relieve shock and will not waste time 
getting a needle into a vein when blood is 
ready. Remember whole blood is the fluid 
really needed in traumatic shock, except 
from burns, whether there has been evi- 
dence of loss of blood or not. Administra- 
tion of too much fluid can be as dangerous 
as too little. Frequent checking of the 
specific gravity of the blood or the" hemato- 
crit is needed to furnish the right amount. 

Hemorrhage must be stopped. Proper 
pressure application is almost always suf- 
ficient for external bleeding. Preventing 
further bleeding is nearly as important as 
replacing the blood lost already. 

Shock and hemorrhage must be con- 
siderctl first. Further treatment Cvannot be 
rendered except on a live patient. Next and 


accompanying it as far as possible is the 
phj-sical examination. It must be gentle and 
without undue exposure in order not to 
increase shock. Which are the immediately 
important fractures? Is there a possible 
abdominal or chest injury? With signs of 
possible abdominal injury we must con- 
sider the solid organs, liver and spleen, the 
hollow viscera with possible perforation, 
the blood vessels, e.g., mesenteric, the 
retroperitoneal organs — kidney, adrenals, 
retroperitoneal hematoma, spine and spinal 
cord, perforation of the diaphragm, etc. ^^’e 
must decide whether any operative pro- 
cedure is indicated at the first possible 
moment, which part of the body will be 
approached first when the condition im- 
proves sufficient!}* to do an}*thing, whether 
no marked improvement can be expected 
in the general condition until some inter- 
vention has been accomplished even if the 
person dies in the attempt. These decisions 
may need to be changed as the condition 
changes, but we must constantly keep in 
mind doing first things first. There is no 
use applying skeletal traction for a frac- 
tured femur and spending time carefully 
arranging traction suspension when we 
believe the abdomen must be explored at 
the earliest possible moment, requiring the 
taking down again of the traction ap- 
paratus. Rather keep the part in emergency 
traction until decision is made regarding 
the abdominal trauma. 

A'^-ray examination is often carried to a 
ridiculous extent. What films do you 
absolutely need to determine what you will 
do to the patient first when possible and 
what will prevent further injury in the 
meantime? Demonstration of free air 
below the diaphragm may prove rupture of 
a hollow viscus. Examination for this is of 
little use unless the patient is in the upright 
position. The presence of a vertebral 
column injury may need to be proved 
before the patient can be supported in the 
sitting position without danger of spinal 
cord damage. However, the use of a tilt 
table allows the examination for free air 
without endangering the spinal cord. 
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Too many early .v-rays of the skull are 
taken. Unless the patient is cooperative 
enough to keep his head quiet, these should 
be postponed unless one believes it is 
absolutely necessary to determine the pres- 
ence of a compound depressed fracture 
or a fracture at a site which could readil}"^ 
produce an injury to the middle meningeal 
artery. Otherwise no operative intervention 
on the skull is going to be instituted earl}^ 
anyway and .v-rays for the record may 
better be done later. 

The presence of fractured ribs proved by 
.v-ray will usually make little difference in 
early operative treatment. There maj^ have 
to be treatment for pain on breathing, for 
tamponade of the lungs with blood, for 
paradoxical respiration or tension pneumo- 
thorax, but time and effort spent on -v-ray 
of the chest offers little in the early care of 
the extensively injured that can not be 
learned equally well or better by the 
physical examination. Anesthetizing the 
proper intercostal nerves may often change 
the picture entirely in a patient suffering 
severe chest pain. 

Beds in the admission ward are a prac- 
tical necessity in these cases. Close super- 
vision is necessary. Many patients suffer 
further injury and exposure in non- 
medically supervised movement from 
stretcher to .v-ray table, ward bed or 
operating table. For an orderly to undress 
a patient behind a screen often constitutes 
an acute danger. It is better to cut off a 
good shoe than to make a simple fracture 
of the leg compound in attempts to pull it 
off. Coats and pants are much better cut for 
removal if movement might in any way 
endanger the patient. Critical time is lost in 
moving to a ward, etc., which should be 
employed in getting plasma and blood 
into a vein. Do not be satisfied with ordering 
fluids but know that they are commenced 
immediately. 

^^hth fluid running and the advisable 
amount of preliminary examination com- 
pleted, orders must be written so that 
assistants may be certain of the sequence 
in which they are to carry out examina- 


tions and treatments. With no traction 
applied before coming to a hospital, natu- 
rally fractures requiring immobilization 
in emergency traction should have this 
done before plaster immobilization is ap- 
plied to other fractures. If you wish pulse 
and blood pressure recorded everj^ fifteen 
minutes or half hour, see that some one is 
delegated to do this without making a 
doctor temporarily discontinue a more 
specialized part of the treatment. In an 
unconscious patient does your order for 
urine specimen mean when he becomes 
conscious and \'oids voluntaril}^ attaching 
a container for involuntary voiding, or 
immediate catheterization to learn whether 
there is difficulty in passing a catheter, into 
the bladder or if the urine is full of blood or 
sugar? You examined the patient and your 
order must be framed so that your assistant 
has some idea of its immediate importance 
and what you are looking for. There is 
nothing rational in ordering for the exten- 
sively injured patient .v-rays of all bones 
which your examination shows might possi- 
bly be fractured and not stating which, if 
any, must be done immediately to guide 
treatment at the moment. Do not expect 
the .v-ray technician to read j^our mind or 
ask him to kill the patient by taking 
immediate pictures of most of the body. 
It must be your decision whether an .v-ray 
finding may change the treatment in the 
next few hours for this criticall}’- injured 
person or whether he should be disturbed 
as little as possible. 

Wounds should be cleansed, excised if 
indicated, and sutured as earl}* as practical. 
Much loss of time and possible infection 
will be saved to the patient if he gets well, 
but this work must not endanger his life 
further by increasing shock or taking an 
assistant from more necessarj^ procedures. 

Hemorrhage must be stopped and an 
open chest wound closed immediateI3^ 
Evidence of intra-abdominal perforation 
calls for -operation as soon as the general 
condition is improved sufficiently to stand 
it. Otherwise there are few conditions that 
require operation until recover}'^ from shock 
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booster dose after one year. It is considered 
that for at least five years thereafter any 
injury- requires onlj^ another booster dose. 
Severe reactions to tetanus antitoxin are 
common, so toxoid should be used when 
the person has been recently immunized. 
When there is occasion to administer 
considerable amounts of glucose, remember 
it is useless if spilled in the urine and 
should rather be covered with the use 
of insulin. A person not receiving food by 
mouth can be kept alive as far as nutrition 
is concerned almost indefinitely with intra- 
venous protein hydrolysates, glucose, fluid 
and vitamins. The person with extensive 
injuries needs two to five times as much 
protein intake as the normal and will not do 
well without it. 

SUMMARY 

The extensively injured need to be 
handled in a different manner from the 
person with a single injury of lesser degree. 
On account of more marked shock every 
effort must be made to protect them from 


increasing this and to combat it promptly. 
Since they will not tolerate too much 
being done at once great judgment is 
needed to do “first things first.” Possibly 
one’s main interest is centered in a par- 
ticular field of surgery. One must not 
become too engrossed in treating one part 
and forget the whole man. Organization 
and team work are required if such persons 
are to be given the best chance. The im- 
portance of history, transportation, treat- 
ment of shock and hemorrhage, thorough, 
brief and non-traumatic physical examina- 
tion is reviewed. Instances of detailed care 
of parts so that the whole man can be 
reconstructed promptly are cited. More of 
these patients will be saved if caution is 
used in the amount done, keeping in one’s 
mind the order of importance of the various 
problems. If an operation is necessary all 
efforts must be exerted toward getting the 
patient ready for this at the earliest possible 
moment. Meantime the less acute injuries 
may not be neglected, lest complications 
set in which will make these the last to get 
well. 
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spontaneous collapse of vertebral bodies 
deformity of the vertebral body is usually 
multiple and progressive. The anterior 
surface of the body appears intact. Superior 
and inferior surfaces are excessively con- 
cave but the concavity is rounded not 
angular. The intervertebral disks are cor- 

O 

respondingly more rounded and deeper; 
they approach the spherical shape. The 
vertebrae are undercalcified. The patient 
has passed the menopause (natural, artifi- 
cial or pathologic). Of course, additional 
traumatic compression fracture may occur 
with slight injury in this condition and add 
the features of compression fracture to the 
other changes. 

Shallow biconcave vertebral bodies in 
chondrodystrophy present no angular de- 
formity of the horizontal surfaces and no 
projection in the anterior surface. The 
shallowness is notable throughout the 
vertebral body and many vertebrae are 
about equally involved. 

In the case of tumor the vertebral body is 
decreased in density or contains rounded 
areas of increased density. Areas of bone 
destruction and soft tissue mass may be 
visible. Fracture may occur and add the 
typical features of compression fracture to 
the other changes. 

Usually the residual of adolescent wedg- 
ing round back (“epiphysitis”) is multiple 
and confined to the dorsal region. Both the 
upper and the lower halves of the vertebral 
body are visvially involved in the wedging. 
The superior and inferior surfaces of the 
body are intact and not excessively con- 
cave. The anterior surface presents a 
dimple at the central plane of the body and 
there is no projecting fragment in its 
superior half. ^ 

A moderate degree of wedging may have 
developed anteriorly in the dorsolumbar 
area or posteriorly in the lowest lumbar 
vertebra in normal spines. This may be 
somewhat exaggerated in residuals of 
ricketts or localized chondrodystrophy. In 
these conditions the deformity of the 
anterior and superior surfaces typical of 
compression fracture is completely lacking. 



Fig. I. Compression fracture of a vertebral bodj'. 
This case exaggerates and therefore emphasizes 
the characteristic features of the deformity. 


This also applies Avhen a vertebral body 
has become wedged by growth disturbances 
in connection with fused ribs or incomplete 
segmentation of the vertebral bodies. 

The anterior and the horizontal surfaces 
are convex in hemivertebra rather than 
concave and lack the characteristic de- 
formities of compression fracture. The 
anteroposterior diameter of the body is 
short. The intervertebral disks and adja- 
cent bodies are deformed to conform to the 
shape of the affected vertebra. 

Size oj the Fractured Vertebra. The 
vertical diameter of the vertebral body, is 
decreased anteriorly in compression frac- 
ture but the horizontal diameters may be 
increased. These changes are not diagnostic 
for fracture but are mentioned to contrast 
them with some other conditions. In all of 
these other conditions the characteristic 
shape of a fractured vertebra, which has 
been described, is lacking. 

In Paget’s disease and benign tumor 
all the diameters of the vertebral Tody 
may be increased but there are decreases 
of density or variations in density or 
texture which are foreign to fracture. 

The vertical diameter of the vertebral 
body in chondrodystrophy is narrowed but 
the horizontal diameters are increased. 
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tenor superior angle of the vertebral body. 
The junction with the body has been trauma- 
tised causing production of post-traumatic 
calcification inferiorly. 

The whole of the bodj^ is affected and most 
of the vertebrae show about the same 
degree of change. 

The anteroposterior diameter of verte- 
bral bodies may be broadened by develop- 
mental influences. Examples are found in 
the superior surface of the sacrum in 
spondj’Iolisthesis and in the inferior surface 
of the fifth lumbar vertebra in posterior 
prominence of that vertebra. In these 
conditions neither the anterior nor the 
horizontal vertebral surfaces show the 
deformit}" of compression fracture. If there 
has been resorption of the anterior angle 
of the sacrum in spondylolisthesis, the 
superior surface of that vertebra is convex 
not concave. The increase of the antero- 


posterior diameter in these conditions 
occurs during the years of gro\’ii;h. In legal 
cases, the increased diameter of the superior 
surface of the sacrum in spondylolisthesis 
may be used as positive evidence that the 
condition dates back to childhood. 

Other Fractures. Fractures other than 
compression fractures are to be recognized 
roentgenographically by the diagnostic 
characteristics of fracture lines aiid of 
fracture fragments and by displacement of 
fracture fragments. Not all fractures are 
recognizable. Many fissure fractures, espe- 
cially in the coccy.x, the sacrum and the 
vertebral arches cannot be seen in the 
roentgenogram even though surgery or 
autopsy has demonstrated their position. 
In this connection two facts become par- 
ticularly important: First, one must never 
assume that there are no invisible frac- 
tures in the arch of a vertebra which may 
endanger the patient if surgery or reduction 
of a compression fracture are to be at- 
tempted. Second, further roentgen study 
of the spine should always be planned if it 
is important to identify, for legal or other 
reasons, all of the fractures which may be 
present in a given spine. Additional views 
from new angles may reveal a fracture pre-. 
viously invisible. Resorption along a frac- 
ture line may cause a fracture previouslj'^ 
invisible to become visible in four to six 
days. The development of visible callus 
in three or more weeks may yield evidence 
of a fracture previously invisible. 

Fissure Fractures. The diagnostic char- 
acteristics of a fracture line serve to identif}'^ 
fissure fractures and maj^ also be used to 
confirm the interpretation in fractures with 
separation or displacement. The fracture 
line is to be distinguished from the develop- 
mental division (cartilage line) but it should 
be mentioned in passing that the develop- 
mental division may, of course, be trauma- 
tized. Such traumatism may be suspected 
if the surfaces of the cartilage line are far 
from parallel to each other and may be 
regarded as demonstrated if visible callus 
appears at the margins of the cartilage line 
in a few weeks. (Fig, 2.) 
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The fracture line is a line of division in 
bone at which the bone surfaces are 
spiculated (if fresh) and irregular, the 
width of the line is irregular and the margins 
of the line are angular. 

The cartilage line is a line of division in 
bone at which the bone surfaces are smooth 
and regular and the width of the line is 
approximately equal throughout with its 
sides parallel to each other and the margins 
of the line are rounded. Several of the con- 
ditions in which the cartilage line is seen 
will be mentioned after the discussion of the 
size of fracture fragments. 

Size 0/ Fracture Fragment. The impor- 
tant point about the size (and, to some 
extent, the shape) of a fracture fragment 
is that it should fit the defect in the bone 
from which it has been separated. If one 
imagines the two pieces of bone to be 
fitted together, a bone of normal size and 
shape should result. In contrast to this, it is 
almost universally true that an accessory 
ossification center presents not only a 
division of bone but also a greater quantitj* 
of bone than would normally be present. 
If one imagines the ossification center to be 
fitted to the main body of the bone, the 
resulting mass would be larger than a nor- 
mal bone and would vary from the normal 
shape. Consideration of this fact, together 
with the presence of a cartilage line, serves 
to dift'erentiate accessory ossification cen- 
ters from fissure fractures. 

Conditions in which a cartilage line or 
an accessory ossification center are present 
include the following: (i ) Spina bifida: some 
bone is lacking (the spinous process). If the 
space between the laminae is small, the line 
of division is a cartilage line. (2) Free 
spinous process: some bone is lacking; — the 
spinous process is represented only by a 
rudimentary ossicle which is sometimes 
mistaken for a fracture fragment. The 
laminae are not united to the rudimentary 
spinous process. The space between the 
lamina and spinous process may be wide as 
in spina bifida but if it is narrow the line of 
division is a cartilage line. This condition is 
common at the lumbosacral junction. (3) 


Failure of union of a pedicle to the body or 
of a lamina to the spinous process or to the 
pedicle: The defect is a cartilage line. At 
the first cervical vertebra such defects may 
be diflicult to see with sufficient clarity to 
distinguish clearly between the cartilage 
line and the fracture line. Underdevelop- 
ment of bone adjacent to the defect may 
be sufficient to suggest the developmental 
nature of the condition. More often, ab- 
sence of swelling of the soft tissues an- 
teriorly as outlined by air in the pharynx 
may be relied upon to indicate that the 
lesion is not a fresh fracture. Swelling of the 
soft tissue in that area regularly follows 
fracture or dislocation in the upper cervical 
spine. 

(4) feilateral failure of union of the 
laminae to the pedicles: This is the defect 
which permits spondylolisthesis. It is most 
common at the fifth lumbar vertebra. 
Forward slipping of the vertebral body 
increases separation at the defect and mo- 
tion between the separated parts is a 
chronic irritant which results in irregular 
resorption and deposit of calcareous matter. 
Consequently, the defect may not clearly 
have the appearance of either the fracture 
line or the cartilage line. When the condi- 
tion is sufficiently advanced to cause this 
difliculty it has had other effects, such as 
underdevelopment of the vertebral arch 
and increase of the anteroposterior diam- 
eter of the body of the first sacral vertebra, 
which identify the condition as a develop- 
mental lesion and distinguish it from 
fracture. 

(5) Rudimentary rib: The twelfth dor- 
sal or first lumbar vertebra frequently 
bears a rudimentary rib. The line of division 
is a cartilage line which is usually some- 
what rounded with the convexity lateralh\ 
The vertical diameter of the rib is usually 
greater than that of the adjacent portion of 
the transverse process. CeiAucal ribs are 
rarely sufficiently rudimentary- to be con- 
fused with a fracture fragment except in the 
age period from three to six years. Most of 
these are temporary but if they remain 
divided from the transverse process at the 
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Fig. 3. Post-traumatic arthritis. A single 
vertebra exliibits calcareous lipping at the 
margin of the disk. 


age of eight years they will persist. In 
them, the line of division is a cartilage line. 

(6) Accessory ossification center at the 
tip of a vertebral facet: This is most com- 
mon in the mid-lumbar region and at an 
inferior facet. The line of division is a 
cartilage line. The size of the facet, includ- 
ing the accessory center, is usually larger 
than normal as judged by neighboring 
facets. 

(/) Accessory ossification center at the 
angle of a vertebral body: This usually 
aflccts the anterior superior angle of the 
\erlcbral body and is most common at the 
fourth lumbar vertebra. It is often mistaken 
for fracture. The line of division is a carti- 
lagc line. In whatever way the ossicle mav 
be imagined to be fitted'to the vertebral 
body, the resulting vertebral outline would 
be larger than normal and would varv from 
the normal shape. If traumatism has sprung 
the cartilage line (in this or other anom- 
alies), callus may appear in a few weeks 


at the margins of the cartilage. Such callus 
is illustrated in Figure 2. The callus is 
evidence of the traumatism. 

(8) Double hemivertebra: In this in- 
stance, the two portions of bone together 
do not equal the size of a normal bone. The 
line of division is a cartilage line. The bone 
margins are much rounded. Adjacent 
bones are somewhat deformed to conform 
to the deformit3^ 

(9) Osteophytes: In chronic arthritis, 
osteophj’^tes may be formed which are not 
continuous with the vertebral bod}'^ and 
such formations may be mistaken for 
fracture fragments. There is no visible 
defect in the vertebral bodj’^ from which a 
fracture fragment could have been derived. 
The supposed fragment cannot be imagined 
to be fitted to the vertebral bod}’’ in any 
way which will yield a vertebra of normal 
size and shape. 

(10) Calcification or ossification in the 
interspinous ligament: When such ossicles 
occur at the ligamentum nuchae they are 
not infrequently mistaken for fracture. 
There is no defect in a spinous process 
from which a fracture fragment could have 
been derived. The ossicle cannot be added 
to the spinous process to form a bone of 
normal size and shape. 

Displacemenl oj Fracture Fragment. In 
contrast to the accessory ossification cen- 
ter, the displaced or separated fracture 
fragment is derived from a bone of normal 
size and shape and can be imagined to be 
refitted to that bone to restore normal 
size and outline. If the defect from which 
the supposed fracture fragment is derived 
is not visible, it may be sought in additional 
views from new angles. If it still is not evi- 
dent, the diagnosis must be regarded as 
uncertain; if the fragment is more irregular 
than an accessor}’^ ossification center and 
presents no cartilage line, it may be calcifi- 
cation following an ancient strain or healed 
fracture instead of a fresh fracture fragment. 

Fracture fragments may be derived 
from the vertebral body in several ways. 
The fragment at the anterior superior por- 
tion of the body in compression fracture 
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has been described. Vertical split of the 
body may form large fragments. A portion 
of the apophj^sis maj^ be elevated from the 
body by avulsion anteriorly by extension, 
posteriorly by flexion. 

The most commonly visualized fracture 
in the vertebral arch is the fracture of a 
transverse process by avulsion. The spinous 
processes are subject to fracture by avul- 
sion and by direct violence. Compression 
fracture may be accompanied by horizontal 
fracture across the posterior portion of the 
arch with vertical separation of the frag- 
ments. Other fractures in the arch are more 
diflicult to see and many of them may be 
invisible. Careful inspection should be 
made for possible displacement of a frag- 
ment into the neural canal where it may 
have caused damage to the spinal cord or be 
a potential danger to the cord if manipula- 
tion is to be attempted. Oblique views may 
prove very helpful in this inspection. 

Fracture Dislocation. Fracture disloca- 
tion is not a uniform entity but rather a 
combination of some fracture with an 
evident dislocation or of some degree of 
dislocation with an evident fracture. In the 
presence of the one condition, evidence of 
the other should be sought. 

In the dislocation of one vertebra on 
another the displacement is often facilitated 
by fracture of the facets of the inferior 
vertebra. Careful inspection, especially 
with the aid of oblique views, will prove 
that the facets are not intact. When the 
facets are intact there is often fracture at 
the anterior superior portion of the inferior 
body by compression or by avulsion. Frac- 
ture of the odontoid process often accom- 
panies dislocation of the first on the second 
cervical vertebra. A small chip fracture 
produced by avulsion is often present at a 
sacrococcygeal dislocation. 

Vflien dislocation accompanies fracture 
involving a vertebral body the posterior 
superior angle of the inferior body may 
encroach upon the neural canal and lie in 
close relation to the laminae of the superior 
vertebra. This close relation should be 
looked for as it constitutes a source of 


injury and compression of the spinal cord 
and a danger in the event of attempted 
manipulation. 

In compression fracture the spinous 
process of the affected vertebra is separated 
from that of the superior vertebra toward 
its tip by flexion. With this relation of 
spinous processes there may or may not be 
dislocation but with any other relation 
of spinous processes fracture dislocation 
should be present. The superior facets 
of the inferior vertebra may be fractured 
or there may be fracture in the arch of the 
superior vertebra. If a normal relation 
exists between the spinous processes of the 
fractured vertebra and the next superior 
vertebra but the spinous process of the 
second superior vertebra is separated by 
flexion, there must be fracture in the arch 
of the middle vertebra with anterior dis- 
placement of the body even though the 
fracture cannot be seen. 

A somewhat similar situation is seen in 
spondylolisthesis although the lesion is 
developmental rather than traumatic. The 
spinous process of the fifth lumbar vertebra 
maintains normal relation with the sacrum 
(except that this process is underdeveloped) 
while the spinous process of the fourth 
lumbar vertebra is displaced forward ac- 
companying its body and the bod}^ of the 
fifth lumbar vertebra. 

Dislocation. Dislocation of a vertebra is 
usually accompanied b}?^ fracture as dis- 
cussed under fracture dislocations. Disloca- 
tion without fracture is usually an anterior 
dislocation of a vertebra on the next inferior 
vertebra. It requires that the inferior 
facets of the superior vertebra shall have 
ridden upward and forward over the 
superior facets of the inferior vertebra. 
Oblique views may aid in demonstrating 
that the facets of the superior vertebra rest 
anterior to those of the inferior vertebra. 
This position of the facets encroaches 
visibly upon the space occupied by the 
nerv'^e roots and may bring the posterior 
superior angle of the inferior vertebra in 
abnormally close relation with the laminae 
of the superior vertebra ufith consequent 
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pressure upon the spinal cord. Also, the 
position may cause locking of the facets, 
preventing reduction of the dislocation. 

The arch of the dislocated vertebra being 
intact, the tip of the spinous process is 
displaced anteriorly in relation to the spine 
of the inferior vertebra. 

Developmental spondylolisthesis differs 
from these features. The facets do not 
override and the spinous process does not 
move'forward with the displaced vertebral 
body. Also, the arch of the affected vertebra 
is usually underdeveloped. 

At the sacrococcygeal joint there are 
neither facets nor spinous processes. Severe 
angulation between the sacrum and coccyx 
is frequently developmental so angulation 
alone is insufficient evidence of dislocation. 
There must be abnormality of the space 
occupied by the sacrococcj'geal inter- 
vertebral disk with the space much wider 
posteriorly than anteriorly or the anterior 
surfaces of the coccyx and sacrum must be 
out of line. Displacement of the coccyx 
is usually anteriorly but may be posteriorly. 
Lateral displacement is very rare. 

Anterior subluxation of a vertebra, par- 
ticularly a lumbar vertebra, occurs without 
fracture or dislocation in chronic arthritis. 
It is not common in industrial practice 
because the age group involved is older. 
Thinning of cartilage and other arthritic 
changes at the facets allow forward slipping 
of the vertebral body up to about inch. 
The vertebra being intact, the spinous 
process moves forward equally with the 
body in relation to the inferior vertebra. 
There is no overriding of the facets. Carti- 
lage is visibly thinned at the facets and 
intervertebral disk and there are irregular 
arthritic calcareous deposits about each 
of these sites. 

Rotary subluxation is said to occur in the 
mid-cervical area. Such cases may represent 
merely a combination of a strain and a pro- 
tective posture. To be classed as a subluxa- 
tion, the vertebral posture should not be 
attainable within the range of motion of a 
normal spine. Such a degree of displace- 


ment does not seem to be clearly demon- 
strated in these mld-cer\dcal cases. 

Rotary subluxation or dislocation of the 
first on the second •ceiAdcal vertebra is 
usually spontaneous following inflammation 
in the throat. It is most common in children 
but may occur in young emploj'ed adults. 
The characteristic roentgen feature of this 
condition is seen in a view through the 
open mouth with the chin directly forward 
and the sagittal plane of the head perpen- 
dicular to the film. In this position, the 
spinous process of the second cer\dcal 
vertebra, the center of the body of the 
same vertebra and the point of the chin 
are normally all in the midline of the cervi- 
cal spine. In the rotar}”^ subluxation, the 
spinous process of the second cervical 
vertebra appears out of line to one side of 
the midline and the center of the body of 
the same vertebra is out of line to the 
other side, the side on whicli the rotarj’^ 
displacement of the first cervical vertebra 
is anterior. 

Reduced Fractures. Reduction of the 
deformity of compression fracture of a 
vertebra by hyperextension results in an 
alteration of shape of the compressed 
vertebral body which is optimistically 
regarded as restoration of normal form. 
As a matter of fact, the deformity in the 
posterior and the inferior three-fifths of 
the vertebral body is essentially unchanged. 
The result of the hyperextension is simply 
that the- fragment at the anterior superior 
angle of the affected body is pulled upward 
separating it from the inferior portion. 
This leaves a fairly extensive space between ' 
the fragments which must become filled 
with strong callus if the position is to be 
permanently'^ maintained. The callus seldom 
becomes strong enough soon enough and 
much of the apparent correction is usually 
lost. In any^ case, the actual permanent 
improvement of deformity achieved by 
hyperextension cannot be determined until 
many months after all support has been 
removed from the spine. 

Some of the sources of error in estimating 
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the amount of correction of deformity ob- 
tained by hyperextension are: Failure 
to observe the condition of the posterior 
portion and superior surface of the verte- 
bral body; failure to allow for magnification 
of the vertebral shadows under the condi- 
tions of examination in hyperextension 
(if the height of the vertebra anteriorly is 
only 60 per cent of the height posteriorly 
the vertebra is still compressed 40 per cent 
no matter how much bigger it appears); 
failure to allow for difference of centering 
at difl'erent examinations (reliable conclu- 
sions are drawn only from similar examina- 
tions) and failure to follow the case a 
sufficient length of time to establish the 
permanent result. 

United Fractures. The deformity of 
compression fracture, previously described, 
remains characteristic after healing and 
serves to distinguish the residual of pre- 
vious fracture from other conditions. This is 
still true even though correction by hyper- 
extension has been attempted ; deformity of 
the superior surface remains characteristic. 

Development of visible exuberant callus 
in three to eight weeks confirms the 
diagnosis of recent fracture, establishes 
the diagnosis of fracture which was pre- 
viously doubtful or indicates the site of 
fracture which was previously invisible. 
Roentgen observ^ation should be continued 
in doubtful cases for these reasons. 

Ankylosis of vertebrae may occur at a 
fracture or dislocation. The calcification 
begins to develop in one to three months. 
If such calcification has not begun within 
that time, it cannot be expected to become 
sufficiently strong to ankylose the verte- 
brae firmiv. When ankvlosis is thought to 
be essential for stabilization following 
reduction of fracture or dislocation, delav 
in the appearance of the calcification sug- 
gests the necessity to look for some other 
means of stabilization such as surgical 
fusion. 

Judgment of strength of union at a frac- 
ture (or surgical fusion) in the spine is a 
very difficult matter. The most important 
factor is experience. Of the visible factors. 


the most reliable are increasing density of 
exuberant callus seen tangentially, decreas- 
ing sharpness of definition of the surfaces 
of fragments and increasing calcareous 
density in the spaces between fragments. 
When these changes have progressed to a 
marked degree the union is probably as 
strong as it will ever be until toughened 
by free use. An additional difficulty arises 
in the matter of callus occupying a space 
which is subject to weight thrust, such 
as the space between fragments at a 
compression fracture after correction by 
hj^perextension. In such spaces the callus 
probably rarely becomes sufficiently strong 
to meet the weight thrust until it is tough- 
ened by use. One must, therefore, always be 
prepared to see some loss of correction on 
beginning unsupported function no matter 
how long support has been maintained. 

A consideration which is particularly 
useful in judging the presence of union in 
surgical fusion is the fact that all corre- 
sponding parts of the fusion tend to act in 
the same manner if union is developing 
properly. The presence of an area which is 
not doing as well as the rest of the fusion in 
the matter of decreasing sharpness of 
definition and increasing density between 
fragments is strong evidence of the proba- 
ble presence of pseudoarthrosis. 

INVISIBLE TRAUMATIC LESIONS 

It has been mentioned that there are 
many fractures in the spine which are not 
visible in the roentgen film and that some 
of them may be recognized in later ex- 
aminations by reason of development of 
callus or of resorption along the fracture, 
line while others remain forever invisible. 
There are several other conditions which 
are not directly visualised but, never- 
theless, deserv^e roentgenologic discussion. 

Protrusion of an Intervertebral Disk. 
Posterior protrusion of an inteix^ertebral 
disk into the neural canal is not directly 
visible in the roentgen film but it may be 
outlined by injecting opaque material into 
the neural canal and causing it to flow up or 
down the canal bj^ tilting the patient. The 
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technic is too well known to require dis- 
cussion here. It sulhces to saj' that the 
opaque material which gives the most 
clearly defined visualization is lipiodol; 
that the prone and oblique prone positions 
are most apt to demonstrate the defect; 
that the probable presence of posterior 
protrusion of an intervertebral disk is 
indicated when the lipiodol, under fluoro- 
scopic control, cannot be made to enter a 
rounded area on one or both sides of the 
neural canal at or just above the level of 
an interv^ertebral disk; and that the lipiodol 
should be removed bj’’ aspiration at the end 
of the examination. 

The posterior protrusion of an inter- 
vertebral disk is often identified in the 
lumbar region but doubtless exists much 
more often than it is even suspected in the 
cervical area. It is rare in the dorsal spine. 
Its presence may be suggested by thinning 
of an interA’ertebral disk, but actually there 
is little relation between thinning of a disk 
and its posterior protrusion. 

The roentgen appearance of Schmorl’s 
nodes is more or less well known. There 
is an area in the superior or inferior surface 
of a vertebral body, usually just anterior to 
its middle, at which bone does not extend 
so far peripherally as it does in the remain- 
der of the body; there is a defect, or absence 
of bone, adjacent to the disk. The sides of 
the defect may be vertical rather than 
slanted and the floor of the defect tends 
to be flat rather than rounded. Such a de- 
lect is a developmental failure of bone 
formation, not a traumatic protrusion of 
the intcp, crtcbral disk into the vertebral 
body. 

On the other hand, there are some cases 
in which a Schmorl’s node is present when 
there is .also thinning of the intcr\'ertcbral 
disk and, in that very area, stillness of the 
spine and ache or pain on motion or stand- 
ing. Symptoms can be completely elimi- 
nated in these e.ases by surgical fusion 
"f the t\\<» vertebrae adjacent to the thin 
<ii"-k. I he>e cases suggest the possibility 
that iniury ha*; caused traumatic protrusion 
ot the disk tlinnigh the weak a.rea at the 


developmental defect (Schmorl’s node) into 
the vertebral body with accompanjnng 
thinning of the intervertebral disk. 

Protrusion of an intervertebral disk into 
the vertebral body also occurs with com- 
pression fracture but the protrusion is not 
visualized in the roentgen film and it is, at 
most, only a minor incident in the fracture. 

Contusion. Contusions of the exposed 
portions of the spine are usually evident 
clinically and are invisible in the roentgeno- 
gram. Thej’^ do not concern the roent- 
genologist except for the demonstration of 
the absence of visible fracture. Contusions 
may also occur indirectly by impact of 
bone on bone or intervening tissue. Some 
of these contusions have roentgenologic 
aspects. 

Contusion of spinous processes by exten- 
sion occurs especially in the lumbar area. 
The spinous processes are often so develop- 
ed that there is little space between them. 
Sudden extension of such a spine may 
cause contusion of the tissue between the 
spinous processes with pain and tenderness 
localized at the point of injury. The con- 
tusion cannot be visualised but the close 
relation of spinous processes which pre- 
disposes to contusion can be demonstrated 
and visible fracture can be eliminated. A 
typical injury for the production of such 
a contusion is hyperextension at the mo- 
ment of impact on the water in diving. 

Many jears ago a popular explanation 
for aseptic necrosis in various parts of the 
body was that contusion of the bone could 
cause pctccchial hemorrhages within it 
which led to bone resorption. This is cer- 
tainly not the usual cause of aseptic 
necrosis; it may never be the cause and yet 
the possibility often requires consideration. 
When flexion injury of a spine is soon fol- 
lowed by variations in density within a 
vertebral body, some wedging and later 
repair the cause of the condition will 
probably be found among such diseases 
as osteomyelitis, tumor, hemangiomatous 
vertebra, xanthoma or postmenopausal 
osteoporosis. If no causitivc disease could 
be identified, the possibility of contusion 
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of the vertebra with subsequent aseptic 
necrosis might have to be considered. 

Strain. The roentgen film does not 
visualize strain directly but it ma}^ demon- 
strate a protective posture which, in the 
absence of a visible lesion, suggests or even 
indicates strain. A persistent deviation of 
the spine without structural cause is 
usually a protective posture. This is par- 
ticularly true for lateral and rotary de- 
viations in the cervical spine and, in the 
lumbar spine, for decreased lordosis and 
lateral deviation. In the lumbar area, 
decrease of lordosis when standing as 
compared to the lordosis when lying in an 
habitual posture is definitely a protective 
reaction indicating that lumbosacral strain 
is present. 

The roentgenogram also demonstrates 
the presence of structural variations which 
predispose to strain. Deviation of vertebrae 
as in scoliosis and weakness of joint tissues 
as in arthritis reduce the reserve of strength 
available to meet extraneous impacts and 
hence predispose to strain which maj'^ occur 
with apparently trivial injury. The lumbo- 
sacral area is a prolific source of mechanical 
weaknesses which predispose to lumbo- 
sacral strain. 

Industry may make more use of the 
demonstration of these mechanical weak- 
nesses than it has done in the past. The 
aff ected employee can be protected against 
strain. He should not be required to make 
some effort involving the affected area 
which is far beyond the effort to which he 
has been accustomed in the previous few 
days. After a long lay-off he should not 
return suddenly to full labor but should 
make increasing effort covering several 
days. 

Anomalies which predispose to lumbo- 
sacral strain include transitional vertebrae, 
spondylolysis, posterior prominence of the 
fifth lumbar vertebra and several other 
variations. They all have in common one or 
both of two elements of mechanical weak- 
ness, unstable facets or unstable lumbo- 
sacral angle. 

The stable lumbosacral facets are those 


which are well formed and face each other 
from side to side (the internal-external 
type). Instability arises when the facets are 
large, abnormallj'^ small, inclined laterally, 
asymmetrical or fail to face each other from 
side to side (the oblique and antero- 
posterior types). Marked asymmetry of the 
facets regularly results in strains beginning 
in the third decade of life. 

The plane of the facets at the lumbosacral 
joint is easil}^ judged in the anteroposterior 
view. If the lumbar facet completely over- 
laps the width of the sacral facet, the joint 
is the anteroposterior type; if the area of 
overlap of the facets is less than one- 
quarter of the total width of the facet 
shadows, the joint is the internal-external 
type. Various degrees of obliquity are 
indicated by degrees of overlapping inter- 
mediate between these two extremes. Fifty 
per cent overlapping corresponds to about 
40 degrees of obliquity of the joint. 

The stable lumbosacral angle is one in 
which the inclination of the superior surface 
of the sacrum to the horizontal in the 
habitual posture of the patient is not over 
42 degrees; also, the center of gravity of the 
trunk as represented by a vertical line 
through the center of the bodj^ of the third 
lumbar vertebra passes not more than 
1^-2 inch in front of the sacrum. Instability 
arises when the inclination of the sacral 
surface to the horizontal is more than 42 
degrees or the center of gravity of the trunk 
is more than inch in front of the sacrum. 
Severe instability is present when the 
lumbosacral angle is as much as 52 degrees 
or the line of weight thrust is as much as 
inches in front of the sacrum. 

These relationships are easily judged in a 
true lateral view of the lumbosacral area 
with the patient in his habitual posture. 
Unless the examination is carelessly done 
the bottom of the film represents the hori- 
zontal from which the inclination of the 
sacral surface can be measured and a line 
perpendicular to the bottom of the film 
drawn through the center of the shadow of 
the body of the third lumbar vertebra 
represents the line of weight thrust and its 
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relation to tlie anterior superior angle of 
the sacrum. 

PbST-TRAUMATIC CON'DITIOXS 

Progressive Wedging oj a Vertebral Body. 
Wedging after injury is practically never 
progressive in a vertebra whicli was previ- 
ously'^ healthy. If it docs occur, it is slight. 
Progressive post-traumatic wedging should 
suggest disease. The condition usually 
present is postmenopausal osteoporosis 
with spontaneous collapse of the vertebrae. 
In this condition the vertebrae arc under- 
calcified and wedged anteriorly with con- 
cavity of the superior and inferior surfaces 
and corresponding tendency of the inter- 
vertebral disc to be of spherical shape. 
Several vertebrae arc wedged or soon 
become so. 

Radiation of the neck stops the progress 
of wedging and relieves the symptoms of 
dull ache, weakness and fatigue in the back 
in this condition although some of the sharp 
pains on motion (due to accompanying 
osteoarthritis) may persist. This has been 
the result in each of ninety patients treated 
by the author. The right, left and posterior 
aspects of the neck in the parathyroid area 
are exposed to 150 to 200 r successively at 
intervals of three or four days. The series of 
three treatments is repeated at three-week 
intervals if symptoms are still prominent. 
Three or four series should suffice for relief 
of the patient. 

Static Strain Due to Deformity. Just as 
developmental deformities causing mechan- 
ical weakness or instability may predispose 
to strain, so also may deformities resulting 
from dislocation or compression fracture. 
Kyphos establishes a weak structure which 
may result in strain. The predisposition to 
strain may be present not only at the 
kyphos but also at the lumbosacral area 
the posture of which is altered to com- 
pensate for kyphos in the low dorsal or 
lumbar area. In fact, the lumbosacral strain 
is apt to be the more troublesome to the 
patient and this area should be examined 
for instability in the manner that has been 
described. 


Chronic - Strain. When strain has oc- 
curred at an area (usually the lumbo- 
sacral area or a kyphos) where unstable 
structure predisposed to strain the patient 
may have difficulty recovering from the 
injury. Persistence or frequent recurrence 
of strain maj' then establish a chronic 
strain. The strain itself is, of course, not 
visible in the roentgen film but the pre- 
disposing unstable structure is demonstra- 
ble and should be studied and judged as 
has been described. 

Where chronic strain persists for a suf- 
ficient length of time degenerative changes 
arc apt to occur and become recognizeable 
as post-traumatic arthritis. 

Post-traumatic Arthritis. Degenerative 
arthritis is indicated in the spine by lipping 
or spur formation at the vertebral margins 
with or without some thinning of cartilage 
at the facets or intervertebral disks. 
When the arthritis is evident only at one 
joint or area it is reasonable to conclude 
that the arthritis is post-traumatic. (Fig. 
3.) When such a joint is subject to pro- 
longed vibratory forces, as in riding on a 
train or truck, spasm about the joint may 
become very extensive and a very stiff 
painful back maj' result. That is the so- 
called “railroad spine.” 

ROENTGEN DEMONSTRATION OF VERTEBRAL 
ABNORMALITIES 

The examination for the roentgen fea- 
tures which have been described should be 
based upon true anteroposterior and lateral 
views of the various regions of the spine. 
If the condition is not clearly determined 
by this examination, oblique and stereo- 
scopic views may be added. For the first 
cervical vertebra a view through the open . 
mouth is usually essential and for the 
lumbosacral joint a view which is antero- 
posterior oblique from below upward is 
helpful. 

Routine views should ordinarily be taken 
in the supine positions but the erect posi- 
tion is often better for demonstration of 
protective postures, especially in the lum- 
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bosacral area. Estimation of the lumbo- 
sacral angle is best made in the supine 
position for the' reason that, on standing, 
the pelvis normally tilts forward, increasing 
the lumbosacral angle, but when lumbo- 
sacral strain is’ present the pelvis tilts 
backward in a protectis^e posture. Thus, 
the unstable lumbosacral angle which has 
led to strain may appear more stable when 
examined in the erect position. Obvio'uslj^ 
examination in both positions can be 
used to determine that this protective 
reaction occurs and that lumbosacral strain 
is, therefore, actually present. This may be 
particularly useful when malingering is 
suspected. 

Solidity of ankylosis or surgical fusion 


may be tested by examination antero- 
posteriorly or laterallj’- in bent positions. 
Bending to the limit of motion in each of 
two opposite directions should reveal 
motion at the joint in question if ankjdosis 
is not solid. 

Laminography may be used for the 
demonstration of conditions at a particular 
plane within the vertebrae but this type of 
examination merely presents in a different 
manner the lesions or conditions which an 
able interpreter should see on the ordinary 
type films. 

Injection of opaque material (or of air) 
into the neural canal is used for the demon- 
stration of posterior protrusion of an 
intervertebral disk as has been discussed. 



BACK INJURIES IN INDUSTRY 

John D. Adams, m.d. and G. Kenneth Coonse, m.d. 

BOSTON, MASSACHUSETTS 


F rom the records of the Industrial 
Accident Board of Massachusetts for 
1944, there were 8,547 reported and 
contested back injuries. We believe these 
represent a fair cross-section of the United 
States as a whole and emphasize the impor- 
tance of back injuries in industry, both 
in regard to lost time and lost wages, as 
well as the loss of production incident to 
such injuries. One must realize further that 
these statistics represent only a small 
proportion of back injuries, since only 
contested cases appear before the Industrial 
Accident’ Board. These figures emphasize 
the dire need of better diagnosis and treat- 
ment in relation to back injuries on the 
part of the medical profession as a whole. 

It is evident that as orthopedic special- 
ists we have failed to solve the enigma of 
the “industrial back.” This may be due in 
part to the fact that so much consideration 
has been given to the theoretical side of 
back injuries and so little attention has 
been directed to the practical side. All the 
facte are present; it is our interpretation 
which is faulty and at times illogical. The 
orthopedist should make his diagnosis on 
the basis of positive findings only and not 
by a process of elimination or from theo- 
retical considerations. In view of these facte 
we are in no position to criticize the average 
general practitioner of medicine for his 
treatment of all back injuries with adhesive 
strapping. We ourselves have failed to solve 
the problem of diagnosis and treatment of 
back injuries and therefore have been 
uilable to give the general practitioner the 
help which he so justly and urgently 
needs. 

ANATOMICAL CONSIDERATIONS 

Under this heading one must consider the 
general build and musculature of the indi- 
vidual as a whole. There are many different 
anatomic types but, in general, we may 


say they are divided into the short, stocky, 
heavily-muscled type and the long, thin, 
small-boned, lightly-muscled individual. 
It is obvious that the former has a distinct 
mechanical advantage, of [the lever and 
fulcrum variety, in doing heavy laborious 
work, and, as a result, is less prone to 
develop baek injuries. These facts are of 
particular importance when one realizes 
that the muscles are the most important 
structures and the primary defense against 
bone, joint and ligamentous injuries. 

Developmental anomalies are often con- 
sidered to predispose to back injury. 
Among these are incomplete fusion of the 
sacrum, asymmetrical facets in the low 
lumbar spine of the inferior type, mechani- 
cally, increased lumbosacral angle with 
forward tilting of the pelvis, pre-spondylo- 
lithesis and other cingenital conditions 
resulting in the so-called unstable back. 
While we believe these conditions may pre- 
dispose to back injury in certain individuals, 
there is no question that man3' individuals 
showing such tj'pes of so-called structural!}' 
weak backs, -have no symptoms whatsoever 
under the most severe and heavy working 
conditions. One must, therefore, not be too 
positive in one’s statement in regard to this 
group of cases. 

PRE-OCCUPATIONAL EXAMINATIONS 

From an industrial point of view all pa- 
tients who are to be employed on specific 
types of industrial work warrant careful 
physical examination, both as to their gen- 
eral condition and as to their ability to 
perform heavy manual labor. Pre-occupa- 
tional examinations by adequately trained 
medical men would do a great deal to 
alleviate most of the present troubles in 
relation to back injuries and disease. 
All individuals seeking employment in 
laborious work should be free from general 
disease, particularly diseases of the heart. 
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lungs and vascular system. A careful 
check-up should be made for systemic dis- 
eases, such as diabetes, nephritis, gastric 
ulcer and anemias. In simple language, 
pre-occupational examinations are defi- 
nitely indicated, both for the protection of 
the employee as well as the employer. We 
do not believe that discrimination should 
be made against individuals because of the 
underlying disease, but we do believe they 
should be placed in jobs which they are 
physically able to do and adapted to their 
physical abilities for employment. 

HISTORY AND PHYSICAL EXAMINATION 

History. The history is of paramount 
importance in back injuries. This should 
include a careful consideration of the past 
history of the individual in relation to 
injuries, illnesses, diseases or operations, 
as these may have some important bearing 
on the present illness. 

In respect to the present illness, one must 
carefully consider all the details in relation 
to the accident. One should endeavor to 
give an -exact description so that one may 
visualize the actual mechanics involved: 
the position of the patient, the direction 
of the weight lifted as well as the amount, 
the extent of the muscular effort involved, 
the type of pain, including its character, 
distribution and precise location, and 
whether or not radiation of the pain oc- 
curred at the time of the injury or developed 
later. It is important to note whether the 
patient could continue working, or whether 
the patient worked some time and then 
had to stop on account of pain. One must 
then consider how the patient obtained 
relief from pain, whether by sitting, stand- 
ing or lying down. The exact type of treat- 
ment given at the time of the accident 
and subsequent to the accident should be 
carefully listed. Proper evaluation should 
be given to the first medical examination. 
Previous attacks of back pain of any char- 
acter should be noted. 

Pain localized in the back which increases 
as the day goes on in direct ratio to the 


time the patient is on his feet and the 
amount of work which he performed is apt 
to be mechanical in origin. A pain which is 
severe when the patient arises in the morn- 
ing and lessens as the activity of the day 
goes on is apt to be systemic in origin. 
Localized pain, non-radiating in character, 
with the history of a severe muscular 
effort in lifting, is almost always a simple 
muscle strain. Radiation pain down the 
leg or legs should be carefully localized 
by the examining physician and an accurate 
determination of its distribution should be 
made by plotting the sensory distribution. 
Such sciatic pain can usually be attributed 
to sacral i or 2, or sacral i, lumbar 5 or 
lumbar 4, 5 sacral i . 

Physical Examination. First and of the 
utmost importance all patients presenting 
themselves for examination of the back or 
complaints referable to the back should be 
completely undressed, including shoes and 
stockings. The general posture of the indi- 
vidual should first be noted. This should 
include proper evaluation of the spinal 
curves, whether the head and shoulders are 
forward, whether the dorsal curve is in- 
creased or lumbar lordosis increased, or 
pelvis tilted forward, also whether the 
abdomen is relaxed. What is the state of 
the general musculature of the individual 
as a whole? Are, the lower extremities 
symmetrical and straight? Do bow legs, 
knock knees, flat feet or any degree of 
pronation of the feet exist? Such an evalua- 
tion should be included in the first statement 
of the individual as a whole. 

Along with this there should be a careful 
general physical examination to determine 
whether or not there may be a focus of 
infection in the nose and throat, the pres- 
ence or absence of abscessed teeth the 
presence of cavities, gingivitis, pyorrhea, 
inflamed or chronically diseased tonsils, 
blood and pulse pressure, heart rate — all 
these should be noted. One should also 
check the lungs for any gross pathologic 
condition and examine the abdomen for 
any abnormal masses, spasm or tenderness. 
A rectal examination should also be done to 
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Fig. I. Typical example of list; 
trunk shifted on plevis. Patient 
flexed forward at waist and 
right knee flexed. 


Fig. 2. Forward bending; patient 
goes toward affected side, does 
not reverse lumbar spine and 
flexes right knee at the limit 
of forward flexion. 


determine whether or not the prostate and 
rectum are normal. 

After such a preliminary examination to 
determine the general condition of the 
individual from a phj^sical point of view, 
our attention is then directed to the detailed 
examination of the back. 

EXAMINATION OF THE BACIC 

Standing Position. The first position 
described is the standing position. In this, 
one notes whether or not there is a scoliosis 
present, and if so, whether this is of the 
functional or structural type. The func- 
tional type is usually due to a postural 
condition, often a short leg, and is of long- 
standing, usually developrnental in origin. 
The structural type may be of anj^ degree 
but if the curvature is of a severe type it is 
always accompanied by gross deformity of 
the ribs and a double structural cun''e. The 


type most often seen in back injuries is 
the so-called sciatic scoliosis which is ac- 
companied b}’- a ver}’ definite list. (Figs. 
I and 2.) This maj' be classified as protec- 
tive in nature and caused by acute muscle 
spasm. It is well for the examiner to sit 
behind the patient on a chair or stool and 
carefully note the presence or absence of 
such a list: asjTnmetry of the hips, inequal- 
ity in the height of the shoulders or other 
abnormality in relation to the spinal curx’^es. 
A list of the trunk to the right or left with a 
tendency to flex the knee on the affected 
side in which radiation pain exists down the 
leg, indicates a deep seated lesion classified 
as low back disorders which include 
lumbosacral, sacro-iliac or intervertebral 
disc injuries. The patient is first asked to 
flex the body forward, relaxing the arms 
and keeping the knees perfectly straight or 
extended as much as possible. Normally, a 
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reversal of the lumbar spine occurs from a 
concave to a convex curve and indicates 
normal muscular action and normal seg- 
mentation of the vertebrae involved. If 
such forward bending, as is described 
above, is possible and complete reversal of 
the lumbar spine occurs, the presence of 
reflex muscular spasm can be definitely 
eliminated, whether this be from arthritis, 
nerve root compression, or some other type 
of deep seated injury. Following a reversal 
of the lumbar curve, forward tilting of the 
pelvis occurs on the trunk. This is accom- 
plished b}’- the iliopsoas muscles plus grav- 
ity. If deep seated injur}^ or pathologic 
condition prevents this motion, i.e., normal 
reversal of the lumbar curv'^e, the ham- 
strings do not relax, since they are the 
opposing group to the iliopsoas. In such a 
case the only manner by which the patient 
may fully flex the back or tilt the pelvis is 
by relaxation of the hamstring muscles by 
flexing the knees. To recapitulate, any 
patient who is able to stand without a list 
or without asymmetry, who is able to 
reverse the lumbar cun’-e, tilt the pelvis 
with the knees straight touching the floor 
with his hands, come back to the erect 
position without discomfort or muscle 
spasm, maj' be eliminated from the possi- 
bility of any deep seated back injury. Next, 
lateral motions are performed to determine 
whether the curves of the spine are sym- 
metrical and whether the motions in these 
directions are restricted by muscle spasm. 
Such limitation, if present, is careful!}’ 
noted and accurately described as to degree 
and as to the point where pain is first 
noted. Hyperextension of the spine is 
then tested; the amount of motion present 
is determined and the point and location of 
pain carefully noted, if this exists, on 
extremes of motion. Rotation of the spine is 
also carefully checked and the presence or 
absence of limitation and pain recorded. 

Lying or Recumbeiit Position. The pa- 
tient is placed in recumbency on a well 
padded examining table and allowed to 
relax in a comfortable position before the 
examination proceeds further. Knee jerks 


and ankle jerks are tested. The lower 
extremities are then examined. The muscle 
tone of the legs is determined b}’^ palpation 
of the muscles and the presence or absence 
of deep muscle tenderness is noted. Any 
areas of disturbed sensation are also care- 
full}’’ noted as well as circulation in the 
extremities and motor function. The pres- 
ence or absence of muscle atrophy is recorded 
and the calves and thighs are measured 
at corresponding points. Such measure- 
ments, to be accurate, must be taken from a 
fixed point. One ordinarily measures from 
the top of the patella to a point 6 inches 
up the thigh where a mark is made and the 
corresponding measurements recorded. On 
the calf, one ordinarily measures from the 
tibial tubercle to the maximum circum- 
ference of the calf. In any condition in 
which severe pain exists and there is nerve 
root pressure, atrophy of the quadriceps 
group quickly occurs from disuse and reflex 
irritation. Straight leg raising is then deter- 
mined and is an extremely valuable test. 
The patient is asked to lift the leg with 
the knee fully extended. Both active and 
passive straight leg raising is usually done. 
Considering the recumbent position zero 
degrees, straight leg raising to 70 or 80 
degrees or just short of a right angle is 
normally present, although a certain degree 
of individual variation exists. The value 
of this test lies in the fact that there is 
compensatory relationship in motion be- 
tween the lumbar spine' and the hip joint. 
Briefly stated, it is impossible for a person 
to raise the leg with the knee fully extended 
unless the lumbar spine is flat and free from 
muscle spasm. Conversely it is true that if a 
patient has a lumbar spine in spasm with 
limitation of motion, he is unable to lift the 
leg straight from the table with the knee 
extended without limitation of motion. 

The patient is then examined face down. 
The tips of all the spinous processes are 
palpated by direct pressure. Exact points 
of tenderness are noted, particularly the 
point of maximum tenderness. If a lumbo- 
sacral strain exists, the pain is referred to 
the lumbosacral angle ; if a sacro-iliac strain. 
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the pain is referred to the sacro-iliac joint 
and the superior and inferior sacro-iliac 
ligaments msiy be tender. In cases of simple 
muscle strain the erector spinae insertion 
or the muscle bellies themselves may be 
acutelj' tender. Bj' feeling lateral to the 
erector spinae group, the quadratus lum- 
borum muscle may be palpated by con- 
siderable pressure of the examining finger. 
The posterior iliac crests and the posterior 
spine of the ilium may be palpated, also 
the sciatic notch. The lumbar fascia and 
gluteal bursa should be carefully checked 
for the presence or absence of point tender- 
ness. The sciatic notch and nerve and deep 
muscle tenderness are also recorded. Hyper- 
extension of both hips is then attempted 
and the presence or absence of tenderness 
or muscle spasm noted. It is also possible in 
this position with the knees flexed and 
extended both to determine rotation of the 
hips, the presence or absence of muscle 
spasm and also abduction and adduction of 
the hips. This position is also favorable for 
determining ankle jerks, since it is easier for 
the patient to relax. 

Sitting Position. A sitting test is now 
carried out. With the patient lying prone 
on the table, the examiner’s arm is thrown 
across or above the knees, and without 
flexion the patient is asked to sit upright 
on the table. The normal individual should 
be able to go bejmnd a right angle without 
any discomfort. In deep seated conditions 
of the back and spine there is definite limi- 
tation of forward bending with superim- 
posed body weight, and one finds that in a 
recumbent position the patient cannot 
come to within several degrees of a right 
angle and complains of pain and discomfort 
in the low back. This, of course, is due to 
the^ presence of spasm in the hamstrings, 
which prevents flexion of the pelvis on the 
trunk. (Manj’’ cases of the so-called maling- 
ering type may be detected by this test. 
These individuals often refuse to bend 
forward in the standing position more 
than a few degrees, but in this particular 
test in the recumbent position they will 
come to an upright position well forward 


of a right angle while sitting with the knees 
extended, which definitely marks them as 
malingerers.) 

The mechanics of the feet should be care- 
fully evaluated as they may be contributory 
factors in many persistent backaches. 
The predominant symptoms in pronated 
feet are fatigue, tiredness and discomfort in 
the back, increased in direct relation to the 
amount the patient is on his feet. Such 
cases may often be further complicated by 
peroneal spasm, pain and discomfort over 
the peroneal muscles. On examination, 
there is a good deal of tenderness in the 
pronated foot, both over the longitudinal 
and transverse arches, and at times short 
or tight heel cords may also be a factor. 
The presence or absence of bunions, cal- 
louses, circulatory disturbances, etc., should 
all be noted and properly evaluated, as they 
may be factors in low back pain. 

We believe that the simplest way to 
consider the whole problem of the back is. 
to evaluate the individual’s general health, 
his past history and present illness, and 
then consider the back injury from a 
diagnostic point of view. Once the diagnosis 
has been established, treatment becomes 
relatively simple. 

SIMPLE BACK STRAIN 

The simplest tj’pe of back injury, we 
believe, is back strain or sprain. This 
condition usually occurs in an individual 
attempting to lift too great a weight, often 
under mechanical disadvantage or faulty 
bod}'^ mechanics, or the lifting of moderate 
weights over a period of time under similar 
conditions. In such instances, the patient 
usually has great difficulty in straightening 
up or coming to the erect position. The 
pain is usually in the low back opposite 
the lumbosacral junction, or what we term 
the small of the back, or somewhere in the 
lumbar region. The pain, as a rule, is dull 
and aching in character and non-radiating 
in type. On physical examination (patient 
stripped) there is localized tenderness over 
the injured area, often at the erector spinae 
insertion into the sacrum. The tenderness 
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may extend to the lumbosacral junction. 
The lumbar muscles are obviously in spasm 
and any attempt at forward bending,, 
hyperextension, lateral bending or rotation 
is checked by acute muscle spasm; if 
motions are forced, the patient complains 
of pain in the low back. As a general rule, 
symptoms usually develop several hours 
after the individual’s muscular effort and 
are due to muscle spasm. Frequently, they 
do not appear until the following day when 
the patient attempts. to get out of bed. 
These patients are suffering from acute 
muscle strain and the treatment is rela- 
tively simple. Such cases respond to local 
heat, particularly in the form of moist, wet 
heat employed by hot Turkish or bath 
towels or a hot pad. In our opinion, the 
back should not be strapped. Adhesive 
strapping is inefficient and does not 
actually immobilize the back in anj^ sense. 
If the patient is so incapacitated that he is 
unable to pursue his occupation, rest in 
bed with some counterirritant as heat is 
without question the proper treatment. 
Massage is often of inestimable value and is 
particularly beneficial when most of the 
muscle spasm has disappeared. In some 
instances, simply hitting the low back 
muscles, i.e., lumbar muscles, with the flat 
of the hand or by ironing the muscles with 
the application of towels to protect the 
skin, mav afford relief. At times such relief 
is spectacular. In cases of simple back 
strain, disability should not exceed five to 
ten days. This is the simplest form of back 
injury and presents no particular problem. 

DEEP SEATED BACK STRAIN 

Next one must consider deep seated low 
back strain, and this we believe to be the 
most common of all back injuries. This is a 
deep seated and complicated type of injury 
and not to be confused with simple back 
strain. Often there is an underlying back- 
ground of either a posturally weak back, the 
presence of hypertrophic arthritis, or degen- 
erative age changes, and in addition there 
is frequently history of repeated back 
injuries. Such cases usually give a history 


of dull aching pain at the lumbosacral 
junction, which, characteristically, does 
not radiate down the leg but maj’^ radiate 
down the thigh as far as the greater tro- 
chanter or slightl}' below. The maximum 
pain and discomfort is over the lumbo- 
sacral junction with complaint of dull 
aching pain in this region, usually increased 
by occupation, particularly if it entails a 
good deal of standing, stooping or lying. 
Such cases deserve a careful examination of 
the feet, consideration of their general 
posture, and usuall}" represent a combina- 
tion of mechanical and muscular difficulties. 
If the feet are pronated, this condition 
should be connected by proper support of 
the arch at the inner border of the foot. 
Bow leg or knock knee should be adequately 
treated. Increased lordosis is usually an 
indication of faulty body mechanics and 
most often it is a combination of this 
and relaxed musculature. Such cases require 
supportive treatment both in relation to 
the feet, lower extremities, lumbosacral 
junction, and in addition the general 
musculature of the individual should be 
toned up. We believe that the increased 
lumbosacral angle can best be treated in the 
initial phases by proper supportive treat- 
ment with a rigid type of back support. 
Such a rigid brace, properly fitted, will 
give definite relief of symptoms referable 
to the lumbosacral region. We do not be- 
lieve that this should be permanent in any 
sense and as soon as the patient has ob- 
tained relief from S3miptoms over a suffi- 
cient period of time, active exercises should 
be instituted to improve the musculature 
of the back' and abdomen. This, together 
with proper postural training, should enable 
the individual to eliminate the use of the 
brace. Such cases usuallj^ improve fairlj'- 
rapidi}' under this regimen. There is often a 
decided tendency by both doctor and 
patient to prolong the use of braces and 
supports unnecessarih\ 

Sacro-iliac Strain. It is the belief of 
both authors that this condition, as an 
entity, rarely exists other than incidental 
to the relaxation that occurs in preg- 
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nancy or actual disease of the sacro-iliac 
articulation. 

The authors have further noted that in 
true cases of traumatic evulsion of the 
sacro-iliac joint in which the entire half of 
the pelvis was displaced upward about 
inch, the chief complaints were refer- 
able to the anterior aspect of the thigh 
along the distribution of the femoral nerve 
rather than the sciatic nerve. Mowever, we 
believe that reflex irritation of the sciatic 
nerve may occasionally be encountered 
although this is not characteristic. Where 
actual disease of the sacro-iliac joint 
exists, fusion or immobilization is definitely 
indicated. 

We must now consider a much larger 
group of cases in which the complaints 
and the patholic conditions arc much more 
deeply seated and more diflicult of diag- 
nosis. This is a group of eases accompanied 
by radiation pain, many of which show 
sciatic scoliosis. These cases arc very 
difficult to evaluate and diagnose. Many 
show a list, limited forward and lateral 
bending, rotation, limitation of straight 
leg raising, positive sitting test and often 
diminished ankle jerks. In many instances 
-v-rays may be negative. There is no doubt 
that a certain small proportion of these 
cases may represent rupture of the inter- 
vertebral disc. Specificially, such cases show 
radiation pain down the outer side of the 
thigh, lower leg and outer side of the foot 
over the sensory distribution of first and 
second sacral nerves. They also show 
tenderness over the sciatic nerve and deep 
muscle tenderness; oftentimes they have 
spasm and atrophy of the affected muscles 
of the extremities and occasionally niuscle 
weakness to a noticeable degree. The ankle 
jerk on the affected side is often diminished 
or lost and not infrequently there is dis- 
turbance of the sphincters, either bladder or 
rectum. Pain is a very characteristic symp- 
tom and often may be severe in quality, so 
that the patient is unable to sleep without 
sedation. It is our belief that this group of 
cases, even though a rupture of the inter- 
vertebral disc may be suspected, all types of 


conservative treatment for relief of the 
symptoms should be thoroughly tried 
before the patient is hospitalized for inter- 
vertebral disc surgery or investigation. In 
the first place, such cases often respond to 
simple back treatment. Such cases should 
be put on fracture boards with no privileges, 
to remain absolutel}' quiet in bed for a 
period of ten days to two weeks, and 
should have local heat, massage and sup- 
portive treatment. In many instances, the 
symptoms will clear up without further 
treatment. If muscle spasms still persists 
at the end of ten days, we believe that 
traction of the afl'ceted extremity should 
also bo tried. Oftentimes, relief may be 
obtained by the injection of novocaine and 
saline into the so-called local or trigger 
points of tenderness. If the patient does 
not respond to such treatment, manipula- 
tion of the back is definiteh' indicated. 
This, of course, requires hospitalization 
and the general condition of the individual 
as an operative risk should first be care- 
full}' evaluated. 

TECHNIC OF .MANIPULATION 

The gastrointestinal tract is completely 
cleansed with enemas or mild cathartics. 
The a fl eeted leg is shaved. This is all done 
on the night prior to manipulation. Under 
general anesthesia, the patient lies relaxed 
back down on the table. An assistant then 
supports the opposite side of the pelvis and 
the manipulator, with the patient’s leg 
fully extended at the knee, stretches the 
hamstrings. In performing this act, the 
operator carries the leg well beyond a right 
angle in his first stretching, then brings it 
back to the horizontal position. Each time 
he stretches he goes a bit further in his 
manipulation. In some instances, one 
stretches the leg almost to the point of put- 
ting the foot on the forehead. A complica- 
tion which has occurred a few times in over 
300 cases is that the head of the femur 
slips over the posterior lip of the acetab- 
ulum (which is startling to say the least) 
but it replaces itself very rapidly when the 
leg is brought straight again. When the 
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hamstrings are considered thoroughly 
stretched, the patient is turned over on his 
face, with a pillow placed under the chest 
to improve the breathing. The operator 
then places his right arm under the patient’s 
thighs and lifts the legs and pelvis to 
hyperextend the spine. In a true low back 
strain, even with the patient anesthetized, 
one is not able to define a good lumbar 
curve of the spine until the pelvis is 
given a torsional twist. Here it may be 
stated that in a very small percentage of 
cases a definite click has been heard and 
a well defined lumbar concave cur^’e 
results. The patient is then rolled on his 
back and 15 pounds of extension applied 
with adhesive moleskin. This should be 
done before the patient has come out ot 
ether. The patient is then left with this 
extension on for a period of ten daj'S to 
two Aveeks during Avhich time he is not 
allowed to riiise his head from the pillow. 
On the tenth to the fourteenth day the 
patient is relieved of the extension, al- 
lowed to roll around in bed for a day or 
two, and then get.up on crutches for a week, 
using no support in the form of a brace 
or jacket on the back. 

The post-manipulative convalescent pe- 
riod is sometimes attended Avith discom- 
fort OA'er the tuberosity of the ischium, 
Avhich AA'e suppose is due to the pull on the 
attachment of the hamstrings. The ques- 
tionnaires returned from about 300 cases 
shoAved that about 75 per cent had had 
entire relief of discomfort in the back 
AA’ithout any recurrence, ^^''e belieA-e that 
the other 25 per cent fall into the class 
AA'hich should be inA’estigated for possible 
interA'ertebral disc disorders. 

There is a real possibility that in doing 
these manipulations AA-e reduce a certain 
percentage of cases AA'hich haA'e protrusion 
of a disc. This being true, Avhy not manipu- 
late and reduce any gwen case AA'ith a 
proA'en defect by myelography? This AA'Ould 
eliminate at least temporarily the necessity 
for open operation.* 

* A complication which has been noted in six to eight 
cases out of the series is an ileus appearing twenty-four 


RUPTURED INTERA'’ERTEBRAL DISC 

We are of the opinion that on the AtToIe 
the results from operations performed - 
for ruptured interA-ertebral disc are ap- 
pallingly bad. At the present time, the 
enthusiasm for this operation has gotten 
beyond the bounds of common sense and 
logic. Patients are often operated upon 
AAathout adequate study and many times 
before any other tjqae of treatment has 
been instituted. It is our opinion that many 
discs get Avell AA'ithout operation as they did 
prior to the institution of operation for 
ruptured disc. Furthermore, operation 
should be performed only after all aA'ailable 
methods of treatment haA^e failed to gh^e 
relief. When such a procedure must be 
done, Ave belieA^e it should be done Avith 
the close cooperation of the neurosurgeon 
and the orthopedic surgeon. 

One must noAv consider hospitalization 
of the patient AA'ho has failed to respond to 
all methods of conserA^atiA’e treatment for 
diagnosis of ruptured interA-ertebral disc. 
At this point, consultation betAA^een ortho- 
pedist and radiologist is most essential. A 
lumbar puncture should be done and a 
careful hydrodynamics of the spinal fluid 
should be carried out. This should include 
initial pressure, pressure AATth respiration, 
pulse, jugular compression (both single and 
bilateral), pressure after remoA^al of 5 and 
10 cc., and a chemical analysis of the spinal 
fluid, to include total protein, Hinton, and 
in certain cases, colloidal gold test. A'^-ray 
Ausualization of the spinal canal is also 
definitel}^ indicated. At the present time, 
lipiodol or air Ausualization is seldom em- 
ploj^ed. (Figs. 3 and 4.) Pantopaque seems 
to be the opaque dye of choice, at least in 
the NeAV England States. A positive test 
AA'ith a definition defect is A^ery helpful in 
diagnosis and localization of the lesion. One 
must realize, IioAA'eA’-er, that even in the 


to forty-eight hours after the manipulation. This has 
occurred in cases in which there has been a historv- of 
chronic constipation in wliich there is not a pre- 
manipulative, intestinal elimination. In one patient in 
whom acute dilatation of the stomach was a complica- 
tion, it was necessarj' to introduce a Wangensteen tube. 
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Fig. 3. Characteristic obliteration 
of nerve root on left; proved 
disc by operation. 

presence of a negative chemical test, 
hydrodynamics or .v-ra}’^ visualization, there 
rnay be a rupture of the intervertebral 
disc, in which connection it is very essential 
to evaluate the complaints of the patient 
in regard to low back pain. If the individual 
is of stable character and has severe pain 
consistent in type, in spite of negative tests, 
exploration in our opinion is definitely 
indicated and a high percentage of positive 
ruptures will be found in such cases. It is 
our belief that fusion can be determined 
only at the time of operation by actual 
demonstration of the laxity or solidity of the 
low lumbar spine and lumbosacral junc- 
tion. If the junction is practically im- 
mobile as demonstrated by grasping the 
fifth lumbar with a clamp and attempting 
to induce mobility under anesthesia, fusion 
IS definitely not indicated. On the other 
hand, if abnormal mobility exists, fusion 
is definitely indicated whether a disc is 
present or not. This is particularly true 
m patients with an unstable back as 
seen by .v-ray, an increase in the lumbo- 
sacral angle or a congenital variation of the 


Fig. 4. Ner\'e root on right L3 and 
I4, showing an extremely slight 
defect. This patient got well 
with conser\’ative treatment 
without operation. 

lumbosacral junction and a history of re- 
peated back pain. 

The treatment of back injuries is often 
complicated by injuries of bone. These 
include injury to the spinous processes, 
laminae, articular facets or vertebral bodies. 

In relation to fracture of the spinous 
processes, we belie^'^e that these are often 
very much overtreated and that ordinarily 
not more than three to six weeks of disabil- 
ity should be anticipated, with the usual 
supportive treatment, such as a Thomas 
collar in the cervical region. 

Fractures of the laminae, provided there 
is no displacement or interference with the 
central nervous system, are of relatively 
minor importance and such cases should be 
able to resume work within four to eight 
weeks. 

Compression fractures of the vertebrae 
without neurological sjmiptoms, or even 
with neurological S3TOptoms, we believe 
should be treated bj'^ hj^perextension, and, 
in our opinion, this is best done under an 
anesthetic when reduction maj'^ be im- 
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mediately accomplished, as is done with 
fractures of the long bones. This eliminates 
the pain and discomfort of gradual hyper- 
extension and insures an adequate reduc- 
tion. Such cases are put in hyperextension 
in a plaster cast and following this may be 
allowed to roll about in bed freely. No 
weight-bearing is allowed, however, in 
these cases for at least eight or nine weeks. 
At the end of this time, the plaster cast 
is removed and a rigid type of long back 
brace applied. This should be worn for an 
additional three to four months. At the end 
of this time, the brace is eliminated after 
the patient has developed his musculature 
to a sufiicient degree. He may then return 
to work. Such fractures usually mean about 
six to eight months of disability, on occa- 
sion this may extend as long as one year. 

Fractures of the transverse processes, 
in our opinion, are usually overtreated. 
We believe that these should not be im- 
mobilized in plaster but the patient put to 
rest in bed until muscle spasm disappears. 
Following this, he is gotten up and about 
and as soon as he feels physically able he 
may return to his work. In our opinion, it is 
of no significance whether or not these 
processes unite by .v-ray, since most of the 
patients have no sjmiptoms. 

ARTHRITIS 

The commonest . type of arthritis en- 
countered is the so-called hypertrophic 
arthritis which is seen in a large majoriU’ 
of individuals after the age of forty. We 
wish to call attention to the fact that this 
type of arthritis involving only the verte- 
bral bodies, is degenerative in nature and 
not accompanied by symptoms. It is only 
when the articular facets between the 
vertebrae become involved in the process 
that symptoms occur. One should be care- 
ful in using the expression, arthritis, as 
applied to degenerative changes since 
many people have a horror of the crippling 
deformities incident to a degenerative 
arthritis, particularly of the deforming 
type. There is no doubt that many of these 
individuals have referred pain and in manj’- 
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instances the intervertebral foramina may 
be distinctly narrowed. We believe that 
such individuals are prone to inflammatory 
changes, irritation of nerve root and symp- 
toms of referred pain. In such cases, there 
is usually no history of a definite injury; 
they are doing their regular work when 
they suddenly have acute pain in the back 
and often radiation pain along the course 
of the sciatic nerve. A careful examination 
often reveals a focus of infection, particu- 
larh'- in the nose, throat or teeth. Correction 
of these underlying conditions will usually 
clear up the disability which is one of 
neuritis. 

The four specific Wpes of arthritis for 
which the etiology is known are tuber- 
culosis, syphilis, gonorrhea and gout. In 
each case the condition is non-industrial 
and there is only the possibility of aggrava- 
tion to be considered in relation to their 
occupation. In such instances, the aggrava- 
tion factor can only exist for a reasonable 
length of time, which will depend some- 
what upon their age and general condition. 
We believe that the ultimate course of 
disease is not influenced by trauma but 
symptoms of the injury may be prolonged. 

EPIPHYSITIS 

Epiphysitis of the spine is a more serious 
condition than is generally recognized by 
the medical profession. The centers of 
ossification are e.\tremely active in young 
individuals between the ages of twelve and 
eighteen, particular!}" in relation to the 
vertebrae. (Figs. 5 and 6.) Certain indus- 
trial occupations which require bending 
over a long period of time may predispose 
to the rounded back so often seen in later 
life. A seemingly trivial injury may cause 
damage to these epiphyses. These indivi- 
duals show the so-called rounded back and 
should not be employed industrially for any 
work which requires lifting, stooping or 
bending. Oftentimes, this condition seems 
to be hereditary and we have seen numer- 
ous examples in whieh the condition has 
been present in both the father, mother and 
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Fig. 5. Typical posture of a sitting test in a young boy with acute epi- 
physitis following injurj^ 


children, and in some instances even in the 
grandparents. 

SPONDYLOLISTHESIS IN RELATION TO BACK 
INJURY 

It is our belief that this is usually con- 
genital in origin and we have never seen a 
case of traumatic spondylolithesis of the 
lumbosacral junction which could be defi- 
nitely proven to be entirelj'- traumatic in 
origin except where fracture also occurred. 
We also believe that this condition is much 
more prevalent than is ordinarily'' recog- 
nized. In our experience, most patients 
begin to show symptoms as a result of 
advanced age with increase in body weight 
and subsequent change in body mechanics. 
Slipping is usually of a gradual degree and 
is not the result of any one specific accident. 
Therefore, in relation to industry there is 
only^ the question of aggravation to be 
considered and such aggravation we believe 
should be limited to a period of three 
to four months at the most. We do not 
think that sacralization of the transverse 
processes or impingement of the spinous 
processes, except possibly in rare instances, 
are the cause of back symptoms. 

OSTEOPOROSIS 

Osteoporosis or bone atrophy may at 
times be a complicating factor in back 


injuries. It is often found in old age and 
occasionally in middle life. It is progressive 
in character, and, in our opinion, not 
aggravated by a specific trauma. It is 
usually associated with a glandular im- 
balance. Trauma may conceivably aggra- 
vate the underlydng condition. It is difficult 
to state how long such an aggravation 
should reasonably exist and how much 
disability should reasonably be allowed. 
It is our belief that eight to twelve weeks 
is certainly a generous allowance, but this 
will vary with different individuals and 
different doctors. 

INCONSISTENT SIGNS AND SYMPTOMS IN 
RELATION TO BACK INJURIES 

It has been estimated that in from 10 'to 
20 per cent of all back injuries certain 
inconsistencies are found. A certain pro- 
portion of these fall into the group known 
as malingerers. Malingering may be defined 
as an attempt on the part of a patient wil- 
fully^ to deceive the examining physician 
in relation to his signs and symptoms. 
Several methods of detecting such incon- 
sistencies are noted: 

I. In putting the patient through mo- 
tions of the back in forward bending, we 
find many^ times that he refuses to flex 
forward at the hips, holds himself rigid, 
trembles all over and is sensitive no 
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matter where touched. This observation 
makes one suspicious. Our method has been 
to put this patient through the entire 
examination as previously described, leav- 
ing to the last the sitting test. The e.xaminer 
tlien puts the patient through essentially 
the same mechanical motion ^Yithout super- 
imposed body weight, and in placing the 
arms across the knees, one finds the patient 
inadvertently going well beyond a right 
angle. 

2. In observing the patient dressing and 
undressing, he will many times refuse to 
bend forward, and yet he will stoop over 
and pick up his trousers from the floor, pull 
them on over his feet and legs without the 
slightest difficulty. 

3. Straight leg raising is another test. 
The patient here will refuse to raise the leg. 
The examiner carries the leg gently up and 
holds it to the full straight leg raising range, 
70 to 90 degrees, and then asks the patient 
to hold it there. He does it without the 
slightest difficultv and is using exactlv the 
same muscles and flattens out his lumbar 
spine in exactly the same manner as he 
would in normal straight leg raising. 

SU.MMARY 

1. This is a plea for more careful exami- 
nations and proper interpretation of symp- 
toms in the case of industrial back inj'uries. 

2. Closer cooperation -between ortho- 
pedist, neurosurgeon and radiologist is 
urged. 

3. Less emphasis should be placed upon 
congenital malformations as expressed in 
the .v-ray. Their importance should be 
properly evaluated in any given case 
and not overemphasized to the patient. 

4. The surgeon should rationalize the 
entire subject of ruptured inters'ertebral 
disc disorders, and attempt to classify 



Fig. 6. Fonvnrd bending markedly limited in a 
young boy with acute epiphysitis. 

symptoms, evaluate myelography and curb 
the hyperenthusiasm of operative proce- 
dures which is sweeping the country at the 
present time. 

5. He should eliminate the use of ad- 
hesive plaster as a universal treatment for 
acute conditions of the back and minimize 
the number of braces and jackets applied 
indiscriminately in injuries to back, as thej* 
only tend to produce muscle atrophy and 
prolong convalescence in a fair percentage 
of alleged back injuries. 

6. It is our opinion that if the proper 
evaluation is given to the patient’s history, 
physical findings, .v-ray and laboratory 
findings, each individual may be diagnosed 
and treated on a scientific basis. If such 
measures are taken, much of the bugaboo 
which now confronts us in relation to back 
injuries will be eliminated. 


OPERATIVE INDICATIONS IN TRAUMA TO THE LOW 

BACK 

Philip D. Wilson, m.d. and L. Ramsay Straub, m.d. 


NFAV YORK, 

L ow back pain, posL-trauniatic and fol- 
lowing disease, has alwaj’s been and is 
one of the most common and confus- 
ing problems confronting the physician. A 
review of both conservative and operative 
methods that have enjoyed popularity 
at various times during the past forty years 
Indicates almost total disunity of opinion 
of workers in this field. 

It is our purpose in this brief jiaper to 
discuss the major Indications for operative 
interference in certain conditions of the 
lower back. Even though time and work 
have enhanced our knowledge all is not 
serene, disagreement being only slightlj* 
less than in prior years. For the sake of 
clarity we will deal in principles of history 
and examination, rather than technic. 

May we stress at the start that of all 
patients examined with traumatic back 
pain only an exceeding few should require 
operative interference, certainly less than 5 
to 10 per cent. A sound knowledge and 
program of conservative therapy is the 
foundation of all treatment of the back. 
This involves not only thorough studies of 
anatomical and postural mechanics, but an 
understanding of the physlopathologic 
state of the related organism as a whole. 

CASE HISTORY" 

The well organized history, as always, is 
the most important single item in studies 
of the back. A careful, unhurried history 
will often provide the diagnosis if properly 
interpreted. The usual complete medical 
history routine is desirable with certain 
specific additions. The following plan is 
suggested : 

1. Injury: 

(a) Nature of injury; direct violence, 
indirect compression, bending or lifting 
strain 


NEW YORK 

(b) Extent and severity of injury 

(c) Prior injuries 
II. Pain: 

(a) Site and radiation 

(b) Severity and quality of pain 

(c) Intermittent or continuous attacks 

(d) Relation of cough or sneeze to local 
pain and pain radiation 

;(c) Relation of pain to normal posture 
and postural changes 
HI. Posture: 

(a) Changes in posture noted by the 
patient 
IV. Activities: 

(a) Amount of limitation of normal 
activities such as daily work 

(b) Type of bed mattress habitually used 
should always be known, as it may be 
directly related to the complaint 

The systemic history may give much use- 
ful information. Through it the psycho- 
neurotic personality shows itself, perhaps 
better than at any other time during the 
consultation. Of special importance in this 
phase of the history is a careful evaluation 
of genitourinar}" disease. 

PHY'SICAL EXAMINATION 

Here as in the taking of the history", the 
whole is to be considered first and not the 
isolated complaint. Careful observation of 
the patient’s general appearance and a 
basic physical examination are essential to 
a correct diagnosis. Listed below are 
additional specific observations to be made 
in examination of the low back: 

I. Posture {both static and dynamic): 

(a) Ambidatioii: Is the patient ambula- 
tor}"? And if so, does he walk with a 
natural gait and Yvithout limp or does he 
hold himself in an abnormal posture Yvhile 
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walking? Does he favor one leg while' [ 
walking? 

(b) Ordinaiy Motions: It is worth while 
to observe the patient while undressing or 
making; other movements not related to the 
physical examination. Observation of the 
removal of shoes or stockings will give an 
index of the true amount of back disability. 

(c) Static Posture: 

(1) Foot attitude and distribution of 
weight between the two lower extremities 

(2) Alignment of the legs 

(3) Lumbar posture — Is the lumbar 
lordosis average, increased or decreased? 

(4) Cervdcal and dorsal posture — Is there 
an average dorsum rotundum? 

(5) Lateral list — Is there a tilt originat- 
ing in the low back area? 

(6) Is the pelvis level or tilted? 

(7) Lateral deformities of the spine; e.g., 
scoliosis 

(d) Maneuvers or Tests Related to the 
Posture: 

(1) Motions of the spine both standing 
and supine — Right and left lateral flexion. 
In doing this test, freedom of motion, ref- 
erence of pain and any difference in the 
point of origin of motion in the low back 
are of extreme importance. Any increase in 
muscle tonicity should be noted. 

(2) Flexion of the spine — ^The ability to 
complete this maneuver has wide variance 
but its relation to pain may be of impor- 
tance in diagnosis. A deviation of the spine 
to the right or left in forward flexion will 
indicate unequal muscular contracture in 
the low back. 

(3) Extension of the spine — Any refer- 
ence of pain from the low back to either or 
both lower extremities may be of definite 
diagnostic aid in this test. 

(4) Rotation of the spine — In chronic 
back pain most commonly seen rotation of 
the spine is not particularly painful. Should 
the cause, however,, be in the facet region, 
this test will usuallj^ be positive with pain 
production. 

(5) Straight leg raising — ^Limitation in 
this motion with the patient supine is an 
indication of both sciatic neiw^e irritation 


and contracture of hamstring and low 
back musculature. It forms an excellent 
clinical test of the progress of conservative 
treatment in low back conditions. Care, 
however, must be taken in interpreting 
this test, as a sense of tension restricted to 
the popliteal space is, normal to most pa- 
tients. Pain along the posterior aspect 
of the thigh extending into the buttock 
or low back indicates pathologic change. 

(6) The hyperextension test — This may 
be done in many ways; perhaps the most 
eft'ective is that described by Duncan and 
Hoen. The patient is placed supine on a 
rather high examination table with legs 
extended over the end just below the level 
of the hip in such a waj^ as to extend effec- 
tively the lumbar spine. When positive, 
there will be a gradual rising tide of pain 
following the course of the involved sciatic 
ners'e to thigh and calf. Flexion of the 
opposite leg acutely at the hip flexes the 
back and the pain is relieved. It is, of 
course, particularly useful in the diagnosis 
of herniated nucleus pulposus. 

(7) Pelvic compression — This, to our 
minds, is the simplest test for true sacro- 
iliac pain of the many that are available. 
With the patient supine, pressure is 
placed medially on both outer iliac crests 
simultaneously. When positive, the patient 
will localize this pain in the region of the 
sacroiliac joints. 

(8) Local tenderness — The exact site of 
local tenderness either in the low back area, 
buttocks or lower extremities should be 
carefully observed and evaluated at each 
examination. It should be localized in 
reference to anatomic landmarks. 

II. Neurological Examination: 

The tests mentioned here apply princi- 
pally to the lower extremity. It is wise, 
however, to include the trunk and upper 
extremities in this examination to exclude 
central neuropathologic changes. 

(a) Atrophy: Atrophy of calves or thighs 
may be observed by mensuration of cir- 
cumferences. Gluteal atrophy may be 
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noted by viewing the prone patient from 
the foot of the table. 

(b) Reflexes: Deep response of the glutei, 
hamstrings, quadriceps and triceps surae 
should be tested. Abnormalities in the 
superficial reflexes should be noted as well. 

(c) Sensoriwn: Localized abnormalities 
of skin sensation may be of diagnostic 
significance, or may aid in localization of 
spinal lesions. Kinesthetic and coordina- 
tional changes may be signficant. 

(d) Motor Power: Evaluation of muscular 
power and tone is worth while for purposes 
of diagnosis and localization of the lesion. . 

(e) Jugular Compression, {Naffziger test): 
Increase of intraspinal pressures produced 
by jugular compression may excite pain 
along the radiation of a nerve affected 
by an intraspinal lesion. A negative 
response to this test does not, however, rule 
out pathologic changes within the spinal 
canal. 

III. Roentgenological Studies: 

Good .x-rays go hand in hand with the 
.careful examination. One is incomplete 
without the other. Suggested routine views 
are as follows: 

(a) Anteroposterior and lateral views 
of the lumbar and lumbosacral areas. 

(b) A 45 degree anteroposterior view of 
, the lumbosacral joint. In this view the 

central radiations are directed as parallel 
as possible to the plane of the lumbo- 
sacral joint. 

(c) If lesions of the small posterior 
articulations or the sacroiliac joints are 
suspected, oblique views of the areas in- 
volved should be made. 

(d) One of the many technics for measur- 
ing leg lengths roentgenologically will 
occasionally be found useful. Other special 
roentgenological studies will be considered 
in those conditions in which they apply. 

PATHOLOGY OF BACK TRAUMA 

Spinal fractures are excluded from this 
study as they are a field unto themselves, 
each being treated on its own merits. 
Most pain arising from trauma isj^caused 


by changes in the supporting soft tissues. 
It will be well to consider these changes -as 
the^J^ appl}^ to low back pain. 

In manj' instances the lesion is a simple 
strain or tear of the tendinous insertion of 
supporting musculature which seldom re- 
quires surgical intervention. In recent 
years our attention is directed more and 
more to the tissues supporting the inter- 
vertebral articulations and to the inter- 
vertebral disc. 

It will be remembered that the inter- 
vertebral disc is comprised of the annulus 
fibrosus, a series of concentric dense layers 
of fibrocartilage surrounding the central 
semi-fluid nucleus pulposus. Support is 
provided not onlj’^ by the annular ligament 
but b3" other interosseous ligaments and the 
posterior articular facets. 

The lower lumbar articulations support 
much of the trunk mass and provide greater 
mobility than other spinal joints, thereb}’’ 
increasing their vulnerability. Ninety-five 
per cent of back lesions will be found in 
this area. 

Bending or twisting injuries to the trunk 
will, perforce, place greatest strain near the 
center of motion, namel5^ the low back 
articulations. Lateral and rotarj- motions 
are adequatel}^ protected bj' the facets but 
other forces max^ produce injurj’^ to the 
annular ligament. This structure is weaker 
in its posterolateral margin than elsewhere; 
and since forces applied are usualty m 
flexion, lesions are commonl}'^ found in the 
posterior half of the ligament. The extent of 
injury* ma}’^ var}' from a mild strain to 
complete rupture with extrusion of the disc 
forcibl}- into the spinal canal. The simple 
ligamentous injurx* without nuclear pro- 
trusion is the usual result of the primary 
back trauma. It is amenable to a program 
of support and rest. All too frequentty, 
however, the trauma will initiate a progres- 
sive degenerattye lesion of the disc struc- 
tures. The annulus becomes tliin and may 
fibrillate. ^^fith or without a secondary 
injurj’ the now fibrotic nucleus extrudes 
into the spinal canal exciting radicular pain 
through its pressure on nerve roots. It is, of 
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course, possible to have disc extrusion 
without nerve root involvement, but this is 
uncommon. Following extrusion, the in- 
A'olved joint generally becomes thin and in 
time hypertrophic changes will supervene. 
Nerve roots involved b}' disc pressure, if 
not relieved, may in time de^'elop local 
fibrotic changes and loss of function. Prog- 
nosis for relief of pain in these chronic 
lesions is poor by any method of treatment. 

Other structures than annular ligaments 
may indeed be involved by back injuries, 
but tliis structure is the most frequent 
victim in our experience. 

The facet articulations with their sur- 
rounding soft parts are subject to strain 
and injury, and ligamentous tears in the 
region may lead to chronic back disability. 
Underlying congenital bony anomalies may 
enhance the possibility of ligamentous 
damage following injury and will require 
careful consideration in planning treatment. 

Before considering specific lesions, it will 
be wise to establish a basis of treatment. 
The exact source and cause of pain in low 
back injury is in many instances not known, 
but it appears safe to say that practically 
all such pain is related to strain or injury 
of the soft parts. Physiologic repair of 
these tissues will require as it does in other 
parts of the body physiologic rest. Rest 
then is the basis upon which our efforts of 
treatment are founded. The tNqje of rest 
desired will depend upon the condition 
present and its severity. In the acute low 
back strain there is no substitute for abso- 
lute bed rest. An older method of treatment 
which is still popular is manipulation under 
anesthesia followed by immobilization in a 
plaster of paris jacket or spica for a rather 
prolonged period. It seems to us that the 
period of rest thus provided accounts for 
the beneficial results. In the mild, chronic, 
recurring back pain in which periods of 
relief are obtainable, rest of the strained 
and inflamed ligaments may be actually 
obtained by effecting a proper postural 
habit through exercise. Occasionally the 
use of a back support may aid in achieving 
tliis end but it is needed permanently only 


in debilitated persons or those refusing 
operation. Where surgical interference is 
indicated, absolute rest is obtained through 
bony arthrodesis. We would re-emphasize 
the importance of a conservative outlook in 
the treatment of low back conditions. 
Surgery, we believe, should be reserved as 
a final answer, except in those instances 
that would indicate chronic disability 
without it. 

HERNIATED NUCLEUS PULPOSUS 

It was a brief fifteen j'ears ago that Barr 
and Mixter first described this condition 
and its part in the production of pain. In 
that short period this diagnosis has become 
more frequent than almost any other as a 
serious cause of low back disability. There 
is no doubt that in this wave of popularity 
the diagnosis has often been misused, but 
with added experience and new methods, 
much greater accuracy is now possible. 
We are able, therefore, to describe the 
symptoms of the “typical” disc lesion. 
Before doing so, however, the reader must 
be warned that here as elsewhere there is 
always the atypical occasional case to 
challen2:e our diagnostic skill. 

The complaint is one of sciatica; pain is 
distributed down the posterolateral aspect 
of the thigh into the lateral aspect of calf 
and foot, and back pain is present. Low 
back pain will usually have been initiated 
by bending or lifting strain. The pain 
improves and is then followed bj" leg pain. 
It is not at all infrequent, however, that 
back pain has not been present at all and 
sciatica has been the only complaint. Pain 
is usually intermittent but in nearly 
25 per cent of patients it will have been 
more or less continuous. Leg pain is in- 
creased on coughing, sneezing or on strain- 
ing at stool. The patient has noticed some 
change in his posture, one hip becoming 
more prominent. He is most uncomfortable 
on sitting for long periods; standing in one 
place is also tiresome. He is usually hap- 
piest wliile walking; and rest in bed, if 
carried out over a long period, will tend to 
give him some relief. The examination will 
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reveal that he tends to take most of his 
weight on the painless foot, and he stands 
with a list away from the side of the pain. 
The lumbar lordosis is flattened and there 
is increased muscular tonicitj’- in the sacro- 
spinalis groups. In seeking comfort, he will 
tend to flex the painful leg at hip and knee. 
Lateral bending to the side of the lesion will 
produce increased radiation of pain down 
that extremit3^ Extension of the spine will 
do likewise. Rotation of the spine is usually 
free and painless. Straight leg raising will 
be definitely limited and painful on the 
affected extremity, and there will usually' 
be tenderness over the spinous process of 
either L4 or 5 or over the paravertebral 
musculature on the affected side. Where the 
pain has been of long standing there will be 
thigh, calf and buttock atrophy, and there 
will be loss of buttock tone to be tested by 
palpation of the glutei. The tendo-achilles 
reflex on the affected side is most often 
absent, but other reflexes may be diminished 
in its stead. The gluteal reflex is frequently 
found diminished or absent. In cases of any 
severit}^, there will be tenderness along the 
course of the sciatic nerve in the buttock 
and thigh. A localized point of tenderness 
is frequentl}’^ found on deep palpation of the 
gluteus medius muscle just above the 
greater trochanter of the hip on the affected 
side. The lesion occurs in 95 per cent of 
patients either in the fourth or fifth lumbar 
interspaces. Therefore, deep percussion in 
this area ^yifl frequently produce sharp 
radiating pains along the course of the 
affected sciatic nerve. There is frequently 
weakness of big toe flexion and/or exten- 
sion. Sensory examination will show hypes- 
thesia or anesthesia along the dermatomes 
of L5 or Si, the latter being the most 
common. Jugular compression will usually 
produce pain along the sciatic radiation 
and the extension test described above is 
most frequently positive. It must be reiter- 
ated that the above findings represent 
the average and that variance in one or 
more is by no means uncommon. The spinal 
list, for example, may rarely be toward the 
side of the lesion rather than away or may 


actually alternate from one side to the 
other within the period of a single examin- 
ation. This latter finding usually indicates 
a midline disc lesion. 

There are certain special roentgenologic 
technics which will be of great help, not 
onlj'^ in establishing the diagnosis but also 
in localizing the lesion and in determining 
the type of operation to be done. The 
routine low back x-raj^s ma}"^ indicate the 
site of the lesion through a narrowing of 
the affected intervertebral space. This, 
however, is not usual in the 3mung adult 
who has suffered for onl^'^ a short period. 
When this occurs at the lumbosacral junc- 
tion it ma}*^ be misleading as this joint is 
frequentijr congenitally’’ narrow. Antero- 
posterior films, showing lateral bending 
of the lumbosacral spine will in about 40 
per cent show a failure of closure on one 
side of the disc space involved. We do not 
believe that this test is diagnostic, but it 
may be a definite aid in localization of the 
lesion. Probably the most important radio- 
logic development has been the myelogram. 
At first this was done with air or oxygen but 
has been generally found inexact because of 
failure of sharp contrast. Lipiodol was then 
injected into the dural space and gave an 
excellent picture but was found to be rather 
difficult to remove in toto and dangerous 
if left in place, as in many'^ instances it 
produced subarachnoid irritation. A new 
substance, pantopaque, has been developed 
in recent y’ears as a contrast medium. (Fig. 
I.) It- is said to be non-irritating on the 
meninges. It is somewhat easier to remove 
after the myelography has been done by’ 
needle than was lipiodol and any’ that is 
left in place is slowly absorbed without 
producing pathologic changes. The technic 
is simple but requires some care, patience 
and expert roentgenologic interpretation. 
While the diagnoses thus obtained from 
positive roentgenograms are very’ definite, 
it must be borne in mind that a disc protru- 
sion may’ exist without showing any’ change 
in the column of contrast medium. As 
shown by’ Spurling, the mere absence of an 
axillary node in the shadow may’ be diag- 



Yol. LXXIV, No. 3 


Wilson, Straub T rauma to Low Back Americ.'vn Journal of Surgery 275 


nostic, and it is such minimal findings that 
will require careful interpretation. Above 
all, a pantopaque myelogram helps us to 
anticipate the finding of cord tumor, cyst 
or other intraspinal lesion instead of the 
expected disc. 

While discussing special tests it is wise 
to mention spinal puncture and cerebro- 
spinal fluid analysis. This is generally not 
considered as important in the average 
case as it was a few years back, the reason 
no doubt being that we now have a better 
understanding of the clinical findings indi- 
cative of disc. In any case in which myelo- 
gram is done, spinal fluid should be obtained 
and studied. In a doubtful case, even 
though myelogram is not planned, a spinal 
fluid study is certainly indicated. More 
often than not the spinal fluid in the true 
disc will be found to be normal, but slight 
to moderate elevations in spinal fluid 
protein content are not at all unusual. The 
value of the spinal fluid study is most im- 
portant in ruling- out other sources of 
CO mplaint. 

The decision as to the choiqe of treat- 
ment to be employed will depend upon a 
number of factors. To the general medical 
profession as a whole the diagnosis of 
herniated nucleus pulposus seems to predi- 
cate surgery as the only form of relief. 
Since the lesion may vary from a mild 
strain of the annular ligament to a complete 
eruption of the entire nucleus into the 
spinal canal, this above impression is by 
no means true. The majority of disc lesions 
can be successfully treated conservatively. 
Where long periods of complete relief have 
been experienced between mild typical 
attacks of pain, conservative treatment by 
rest, supervised exercise and possibly 
brace is usually successful. In such in- 
stances, however, when a period of absolute 
bed rest over a period of one to three weeks 
fails to give subjective relief or improve- 
ment in objective findings, operative inter- 
ference is indicated. In patients with acute 
pain following closely on initial trauma, a 
period of bed rest will be the best indica- 
tion as to the t^-pe of treatment to be 



Fig. I. Pantopaque myelogram; large defect is 
present at lumbosacral level, left. 

followed. It is rare that operation is needed 
at this time, and properly applied con- 
servative treatment allowing complete 
healing of the injured disc ligaments may 
do much to prevent recurrence of the diffi- 
culty in the future. If, however, clinical 
changes as outlined above persist in spite 
of carefully administered rest, operation 
will be the logical choice in order to prevent 
permanent nerve root injury. 

There are certain patients seen with 
extreme symptoms from the onset which 
demand earl}^ operation without thought 
of conservative treatment. These patients 
are admitted to the hospital b}’ ambulance 
because the}’- are completel}'- unable to 
walk. The pain is excruciating no matter 
what the position. Examination is well 
nigh impossible because of the extreme 
discomfort any motion of the affected 
extremity or back produces. The neurologic 
symptoms and signs are usually outstand- 
ing. Procrastination and conservative treat- 
ment fail to give relief unless eventually 
the function of the nerve root is destroyed 
through pressure. Early operation will not 
only provide a much appreciated relief 
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but will prevent serious permanent cauda 
equina damage. At operation a large com- 
pletely herniated lesion is usuall^'^ the 
finding in this type of patient. 

OPERATION 

In all patients in whom the above re- 
quirements have been fulfilled, exploration 
of the involved disc is indicated. If this 
proves negative, certainly the associated 
disc spaces should also be explored. Many 
surgeons believe that the disc spaces of 
both L4 and L5 should be routinely explored 
as double discs are reportedly not uncom- 
mon findings. It is not our purpose to 
discuss the technic of exploration in this 
paper. One of the major questions arising, 
however, will be whether or not a con- 
comitant spine fusion should be performed. 
At the present time this problem is under 
discussion in many places. In the early 
experience with disc operation, onlj^ a 
relativelj’' few patients received spine 
fusion. In studying end results, various 
series have been reported up to 50 per 
cent recurrence of back pain in which this 
has been the routine. There has been, 
therefore, a swing of feeling in favor of 
early fusion but the issue is by no means 
settled. Many believe that in the young, 
healthy adult in whom x-ra3'S reveal no 
bonjf change from the normal, fusion should 
be omitted, and the patient allowed the 
briefer hospitalization afforded by simple 
exploration and excision of protruded disc 
material, reserA’ing fusion for those patients 
onlj- in whom x-raj's indicate definite disc 
narrowing or in whom degenerative ar- 
thritic change is alread\' apparent. It is our 
opinion that even with simple exploration 
without fusion the patient should have 
activities restricted for a longer period 
than has been customarj" in the past to 
allow repair changes to mature in the 
operated intervertebral disc and thus 
prevent possible recurrence. With the 
development of new technics of spine 
fusion which will be discussed brieflA- below, 
the period of hospitalization required after 
spine fusion has been materialK' reduced. 


We deem it, therefore, a better policy 
routlnel}’^ to fuse the vertebrae involved 
to the sacrum following removal of the 
disc unless there be some extenuating 
circumstance of health or economics that 
makes such a course unwise. The area of 
fusion, we believe, should be inclusive onlj' 
of the site of the disc lesion to the sacrum. 
If the disc be found between L5 and Si, 
we see no apparent reason for including L4 
in the fusion area. The danger of pseudar- 
throsis in the fusion area must alwa^^s be 
borne in mind as a general rule in fusing 
to the sacrum. The more joints fused the 
greater this risk. 

LOW BACK STRAIN 

This non-specific diagnosis indicates soft 
tissue rather than bonj* injurj' localized 
to the low back and not affecting specific 
nerve roots, and as such, forms the com- 
monest classification of acute primarj' back 
pain resulting from trauma. The condition 
itself seldom, if ever, requires operative 
interference as it is particular^' amenable 
to rest. In chronicallj^ recurring low back 
strain, basic under^fing structural weakness 
must be suspected. This will be discussed 
in another section. The lesion in low back 
strain is most commonlj' ligamentous 
tear of varjfing severity'; the pain is thus 
localized to the back area to one side or 
the other or occasionally" in the midline. 
Infrequently", ligamentous injury" may" be 
adjacent to neural foramena, the resultant 
edema producing ner\’e root pressure and 
some sciatic radiation of pain. The rapidity 
of recovery" following institution of bed rest 
will give a clue as to the etiology of such 
pain. Very" rarely" fascial Injuries may be 
severe enough to require operative repair. 
This is seen specifically in herniation of the 
lumbodorsal fascia which can be diagnosed 
by" the prominent painful mass present at 
the site of rupture. 

STRUCTURAL ANOMALIES 

In no part of the human skeleton are 
variations in bony anatomy more promi- 
nent than the lumbosacral region. It is 



VoL. LXXIV, No: 3 


' Wilson, Straub ^Trauma to Lo^Y Back American journal of Surgery 277 



Fig. 2. Congcaital variation in the lumbosacral joint. The left transverse process of L5 is 
sacralized. There is also a pre-spondjdolisthesis. 


quite safe to say that no ttvo low backs 
are exactly alike. These variations show 
themselves in mild forms as alterations 
in the thickness of the lumbosacral joint, 
variations in the angle betyeen the lumbar 
spine and sacrum or variations in the plane 
of the small posterior articulations. In 
more severe instances, transitional verte- 
brae will be found between those of true 
lumbar type and those fused to form the 
sacrum. (Fig. 2.) There may be articulation 
or fusion of one or both transverse processes 
to the sacrum or ilium, and the level of the 
functioning lumbosacral joint is thus ele- 
vated. In extreme instances there may be 
failure of fusion between the ossification 
centers of the vertebral body to those of the 
pedicles and laminae producing spondylo- 
listhesis. (Fig. 3.) This occurrence has been 
estimated as high as 4 per cent by some 
observers. Rarely, hemivertebrae are seen 
in this area. These congenital variations are 
not of importance in themselves unless 
there is complaint of back pain. There can 
be no doubt that many people go through 
life with such changes in a severe degree 
without ever having back complaint. How- 
ever, in relation to heavy work and injury, 
their presence may be of importance as they 
may be the source of an underlying archi- 


tectural weakness which will subject the 
associated soft tissues to strain and injury. 
It should be noted that these findings be- 
come an indication for operation only when 
there is a history of recurrent back pain 
not permanently alleviated by conserva- 
tive measures. Many physicians will proba- 
bly be of the opinion that spondylolisthesis 
renders the patient in imminent danger of 
complete dislocation and paralysis through 
cauda* equina pressure or section. This is 
by no means true as it is unusual to find 
more than slight change in vertebral 
displacement over long periods of observa- 
tion, even though the patient may be doing 
heavy labor. The term, lumbosacral insta- 
bility, is frequently used to classify the 
milder anatomic changes often seen. It is 
perhaps better to use a specific diagnosis 
where possible. 

UnderIjfing structural weaknesses in the 
lumbosacral area may result from' (i) 
Anatomical changes elsewhere, (2) local 
disease or (3) previous injuries. 

Idiopathic or other type of scoliosis at a 
higher level in the spine will produce a 
compensatory curve below with unequal 
distribution of weight and strain upon the 
lumbosacral joint. Soft tissue contractures 
involving the back or abdominal muscula- 
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Fig. 3. Spondylolisthesis; L5 is almost completely displaced anteriorly on Si. 


ture may have the same e’ffect, and a 
similar mechanical change is produced 
by differences of leg length which result in 
pelvic tilting. Joints thiis affected are 
more readily strained than normal ones 
and may be a cause of recurrent back pain 
following even mild injury. 

Joints or vertebrae that have been 
previously the site of infection or tumor 
may be affected structural!}’’ producing 
definite mechanical changes in relation to 
the soft parts; articulations affected by 
previous arthritis may represent a weak 
point, and involvement of a joint during 
the growth period by an epiphj’sitis may 
produce similar change. 

Joints previously involved in severe 
trauma are thus weakened and may de- 
velop changes of a productive arthritis 
with the passage of time. This trauma may 
have resulted in either ligamentous or disc 
injury or fracture. The residual join’ts will 
not have normal mobility as a rule and will 
either be a source of recurrent strain from 
trauma or place excessive strain on sur- 
rounding structures with resultant pain. 
The operation of choice in any condition 
producing instability is again spine fusion 
of the involved parts. When this is in 
the low back, it is usuall}’ wise to have the./ 


sacrum included in the fusion, thus avoid- 
ing excessive strain on the lumbosacral 
joint even though it may not be involved. 

THE FACETTE SYNDROME 

This term is used to designate instability 
of one of the small posterior articulations in 
the spine. It occurs largely in the lumbar 
spine, usually in the lower vertebrae. The 
small posterior articulation on one side 
or the other as a result of trauma may 
either be subluxated or actuall}'^ dislocated. 
The patient while straining feels a distinct 
and almost audible and snapping sensation, 
has immediate pain and finds that he has 
severely listed and flexed. There is local 
back pain, usually paravertebral, at the 
site of the lesion and there may or may not 
be radiation of pain either into the groin 
or along the course of the sciatic nerve. 
Should the lesion be only a subluxation, 
the patient will find that on rest, posture 
will gradually return to normal. If a true 
dislocation has occurred, he will rarelj’ be 
able to attain reduction by his own efforts. 
The injury, of course, is primarily a liga- 
mentous one, but in time there should be 
distinctive changes noted in .v-rays of the 
joint involved. Oblique views, in man}’ 
-instances, will provide the diagnosis even 
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Fig. 4, Early Marie Strumpell arthritis occurring in identical twins at twenty-one years of age. 
Early changes are present in the sacroiliac joints. (Courtesy of Dr. R. H. Freyberg.) 


though dislocation is not actually present 
at the time of examination. The facet 
space will be narrowed and may present 
hypertrophic changes not present in other 
areas of the spine. Nerve root pressure is 
produced through both mechanical nar- 
rowing of the foramen of exit of the spinal 
nerve, and resultant edema in the asso- 
ciated soft tissue. In the earlier phases, 
reduction and a careful trial of conservative 
treatment are usually successful; and if 
treated at the primary occurrence, perma- 
nent relief is common. If the condition, 
however, becomes recurrent, spinal fusion 
operation is the treatment of choice. This 
diagnosis does not seem to be made as 
frequently' as a few years back, and it is 
probable that many cases thought to be 
facet syndrome were in reality disc lesions, 
especially those in which the disc had 
protruded itself in or near the neural 
foramen. Where doubt of diagnosis exists, 
exploration of the disc should no doubt be 
done accompanied by a foramenotomy if 
necessary. 

S.ACROILIAC TR.\UMA 

The diagnosis of sacroiliac slip or strain 
is no longer the catch-alf that it was just 
a few years ago. It is made still, however. 


with far greater frequency than it warrants. 
The sacroiliac joint is without doubt one of 
the strongest articulations in the human 
skeleton. Its ligaments are powerful and 
numerous. It is doubtful that any but the 
most severe injuries will afl'ect this joint. 
This is borne out by the findings in motor 
accidents where shearing force is placed 
upon this joint. It is most usual to find a 
fracture through the ilium rather than a 
dislocation of the joint itself. 

The sacroiliac joint that has been in- 
volved by infection, arthritis or epiphy'sitis, 
however, represents a different problem 
and frequently may be the cause of recur- 
rent back pain associated with mild 
trauma. Changes related to injury must 
not be confused with early Marie Strumpell 
spondylitis, as it will be recalled this 
disease produces its first lesions in the 
sacroiliac joints. (Fig. 4.) Clinically the 
shearing test or compression of the pelvis 
as described above will indicate a localized 
pain over one or both sacroiliac areas. 
A-rays, especially oblique views of the 
sacroiliac area will readily support the 
diagnosis. The blood sedimentation rate 
may be of dift'erential value. Where disabil- 
ity is sufficient or recurrence is frequent, 
operation is again the treatment of choice, 
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Fig. 5. Postoperative roentgenogram illustnating 
the use of both the spinal plate with bolts 
through spinous processes and tlie facet screws 
as internal fixation. A massive iliac graft and 
bone chips provide the osteogenic basis of 
solid bony fusion. 

sacroiliac fusion being the most effective. 
Before doing this procedure, however, care- 
ful studies must be directed to the lumbar 
spine to rule out any concomitant patho- 
logic Condition in that area. If necessary, 
a trisacral fusion may be done at one 
operation. 

OTHER PROBLEMS 

There are certain patients in whom low 
back pain will be a cause of disability 
where no specific anatomic, diagnosis can 
be made. They may present mild postural 
changes and will show sufficient muscle 
contracture and spasm to indicate that 
the complaint is not entirely subjective. 
Neurologic and roentgenologic studies will 
be consistently negative but conservative 
treatment will fail in its aim to give perma- 
nent relief. In some instances, we have 
demonstrated excessive motion of L5 on 
Si as seen in the lateral projection with a 
slipping of L5 backward at this point. 
We believe that a diagnosis of true lumbo- 


sacral instabilit}' may apply and with the 
failure of conservative treatment, fusion 
operation should be undertaken. In all 
patients, no matter what the indication, 
a careful evaluation of the psychic factors 
involved must be made. This probably 
represents the difficult problem for the 
orthopedist. Psychosomatic factors in rela- 
tion to the low back are assuming ever 
increasing recognition at the present time, 
and it may be safely said that no back pain 
is without its psj^chic manifestation. Add 
to these, the problems of compensation or 
liability, and the decision as to whether 
or not to operate becomes exceedingly 
difficult. Rapid decisions in this regard 
are, therefore, not to be taken, as the faith- 
fulness of the patient in doing exercises 
and his general behavior over a period of 
observation will give niuch desired informa- 
tion in this regard. Where these factors 
are prominent, a successful fusion will 
seldom give complete relief. 

TYPE OF SPINE FUSION OPERATION 

Since the original work of Albee and 
Hibbs on the subject of spine fusion, there 
have been many modifications developed 
in technic which for the most part h&ve 
been relative!}’ unimportant as far as suc- 
cessful fusion was concerned. As experience 
with the procedure and increased knowl- 
edge of the status of bone transplants has 
been obtained, certain basic rules have 
become increasingly apparent and mod- 
ifications based on these principles promise 
an improved percentage in good end 
results. With the addition of two methods 
of secure internal fixation in spine fusion, 
either spine plate or facet screws, the 
prolonged postoperative immobilization re- 
quired of simple grafting methods is 
overcome. (Fig. 5.) We believe that in 
those instances in which internal fixation 
is not available immobilization of from 
eight to twelve weeks in a plaster spica is 
essential to overall success. Spine fusion 
with internal fixation requires no im- 
mobilization in plaster if the fixation is 
demonstrably secure during surger3L It has 
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been aptlj- demonstrated that bone healing 
is most rapid when cancellous material 
rather than cortical bone is employed. 
Therefore, except in those cases in which a 
rigid bone graft is desired, the ilium is 
the donor site of choice. With the proper 
development of the bone bank, the source 
of bone transfers will be greatly simplified. 
Spine fusion itself must always be a serious 
undertaking and the surgeon must do a 
thorough and painstaking procedure if he 
is to assure success. 


CONCLUSIONS 

It has been our purpose in this paper to 
present the operative indications in low 
back states resulting from injurjL The 
important elements of history and physical 
examination have been reviewed and some 
specific lesions discussed. Throughout we 
have stressed the importance of care in 
observation during both clinical examina- 
tion and of special diagnostic aids before' 
a surgical program is undertaken. 


When the spinal cord is divided completely, and if tlie patient survives, 
the immediate efl'ect on the bladder is paralysis and retention of urine. In 
gunshot wounds of the spine the cord is often cut across or is pulverized 
by the missile; in other instances the same effect is produced bj" forcible 
impaction of a piece of bone. 

From “Surgery of Modern Warfare” edited by Hamilton Bailej' (The 
Williams & Wilkins Co,). 



COMMON SHOULDER INJURIES* 

DIAGNOSIS AND TREATMENT 
Harrison L. McLaughlin, m.d. 

NEW YORK, NEW YORK 


C OMMON shoulder injuries are simple 
problems when treated by a program 
founded upon a knowledge of the 
'normal functional anatomy of the part. 
However, the therapeutic program must 
be tempered by a clinical philosophy which 
includes comprehension and acceptance of 
certain proven truths pertaining to the 
shoulder mechanism: 

I. The only useful functions served by 
complete immobilization or partial restric- 
tion of function of the in j ured adult shoulder 
include: (i) local rest of recently damaged 
tissues, (2) protection against additional 
damage and (3) maintenance of bone to 
bone apposition when aiming for scapulo- 
humeral arthrodesis in the position of 
maximum function. 

2. The inevitable harmful function 
served by immobilization or restriction of 
function is the production of a rapidly 
progressive muscular imbalance, atrophy, 
stillness of the joints and prolonged pain 
and disability. 

3. Improper treatment often imposes a 
more severe penalty upon the patient than 
would a complete absence of treatment. 

4. Considerable derangement of an^' sin- 
gle motor skeletal component of the 
shoulder is possible without significant 
interference with total function. 

5. The most important single factor 
predisposing to unsatisfactory results in 
common injuries of the shoulder is the 
utilization of therapy based upon the ana- 
tomical or .v-ray characteristics of the 
injury to the exclusion of all other factors. 
The presence or absence of normal anat- 
omy, while desirable, is not especially 
important to the proper functioning of the 
shoulder mechanism. 


FRACTURES AT THE UPPER END OF THE 
HUMERUS 

Diagnosis. Gross deformity demonstra- 
ble by clinical evidence is frequently absent, 
obscured by swelling or diflicult to palpate 
in the presence of acute pain and spasm. All 
injured shoulders deserve .v-ray c.vamina- 
tion. Adequate roentgenographs demon- 
strate not only the exact level and extent 
of the fracture but also the ptcsence or 
absence of associated complicating features. 
An anteroposterior view is essential. It is 
often dillicult to obtain a good lateral film 
of the acutely injured shoulder. However, 
if a film is taken with the patient standing 
and the anterior aspect of the injured 
shoulder against the cassette at such an 
angle that the central ray parallels the spine 
of the scapula, a very satisfactory oblique 
view may be obtained. In thin patients 
a film taken through the thorax may pro- 
vide a very adequate true lateral view of 
the lesion. One or the other is essential to 
demonstrate accurately the degree of 
anterior or posterior displacement present 
and to evaluate the relationship of the 
fracture fragments to each other and to the 
scapula. 

All objective evidence should be evalu- 
ated and certain tests carried out in every 
case: 

I . Neurological and Vascular Status of the 
Extremity. The functional integrity of the 
brachial plexus and the vascular mechanism 
always should be evaluated. This requires 
not more than a few seconds in the average 
case. If the patient is able to flex his 
fingers, extend the wrist and spread the 
fingers apart the median, radial and ulnar 
nerves, respectively, are intact. In any 
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case of doubt sensory examination should 
be done to confirm or exclude the presence 
of nerve involvement. The sensor}’ func- 
tion of the axillary nerve should be tested 
by pinprick over the skin of the deltoid 
area. Hypesthesia rather than anesthesia 
is to be expected if the nerve is damaged. 
In the presence of an acute injury motor 
function of the axillary nerve (deltoid 
muscle) is usually precluded by pain, but it 
is seldom dillicult to appreciate the presence 
of muscle tone sufficient to indicate that the 
motor power of the nerve is intact. Vascular 
integrity should be established by evalua- 
tion of the pulse or nail bed circulation, 
using the normal extremity for comparison. 
Negative as well as positive findings should 
be recorded at the original examination for 
the protection of both doctor and patient. 

2. Sivelling. Swelling is the most ac- 
curate available measure of the extent 
of soft part damage. The amount of soft 
part damage varies directly with the speed 
and degree of swelling and the tension of 
the tissues. Upon this evaluation should 
depend the decision to give casual or 
intensive physical therapy designed to 
eliminate the locally toxic products of 
pathological conditions of the soft parts. 

3. Ecchymosis. Ecchymosis occurs late, 
usuall}’' three to seven days after the injury. 
At this time it is seen just proximal to the 
elbow on the medial aspect of the arm and 
at times on the medial wall of the axilla. 
Early ecchymosis over the deltoid area 
indicates laceration and perforation of 
muscle and fascia bv a bone fragment. 
This should immediateh* arouse suspicion of 
interposition of soft tissues between the 
fragments which may be confirmed or ruled- 
out by the absence or presence of bony 
crepitus at the fracture site. If crepitus 
cannot be obtained, one attempt at closed 
reduction may be warranted; but if' this 
is unsuccessful or undul}* difficult, the 
procedure of choice is an operation for 
removal of the interposed tissue and open 
reduction of the fracture. Repeated unsuc- 
cessful attempts at closed reduction accom- 
plish no good and each does considerable 


additional damage to the soft part com- 
ponents of the shoulder mechanism. 

4. False Motion or Impaction at the 
Fracture Site. Before a treatment pro- 
gram is decided upon it should be . ascer- 
tained whether there is false motion 
between the bone fragments or whether 
they are impacted sufficiently to move 
in unison. In order to make an accurate 
estimate the examiner should stand behind 
the injured shoulder, place one hand lightly 
on top of the shoulder so that the finger tips 
rest on the humeral head just anterior to the 
acromion and grasp the flexed elbow of the 
injured extremity with his other hand. As 
the elbow is then gently rotated to and fro 
the presence or absence of motion of the 
humeral head in concert with the shaft 
may be palpated accurately. This technic 
of examination is emphasized because 
adequate palpation of the humeral head 
from the front or side is extremely difficult 
and often impossible. 

5. Bony Dejormity. Gross bony de- 
formity is uncommon. Usually the bone 
ends remain in contact. When complete 
displacement exists the deformity follows 
a consistent pattern. The upper end of the 
shaft fragment is pulled medially and 
forward by the pectoral muscle. Overriding 
results from the pull of the long muscles 
of the arm. Shortening is measured by a 
comparison of the distance between the 
acromion and the lateral epicondyle with 
that of the normal side. Medial and forward 
displacement is apparent on visual com- 
parison of the long axis of the arm with 
that of the normal side. 

TREATMENT 

The penalty of improper treatment is 
greater than that of the untreated fracture. 
Lesions of the upper humerus take place 
through vascular cancellous ' bbne. The 
surgical neck and either or both tuberosities 
may be involved and at times an intra- 
capsular fragment of the head may become 
separated from the parent bone. Classifica- 
tion of upper humerus fractures according 
to location is of little or no therapeutic 
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significance. As a group they may be Relief from pain; (2) protection against 
divided into two main categories, those further damage; (3) maintenance of func- 
requiring reduction and those that do not. 

Lesions not Requiring Reduction. This 


group, with infrequent exceptions, includes 
all fractures of the upper end of the hu- 
merus in which the bone fragments remain 
in contact. This statement is based upon 
critical analyses of the end results in a large 
number of cases treated by various methods 
and has been substantiated by the accumu- 
lated experience of many authoritative 
clinics. The basis of its validity rests upon 
the following facts: 

1. Bony healing is rapid and certain 
regardless of the type, presence or absence 
of treatment. 

2. Excellent function is to be expected 
despite bony deformity. This fact is at 
complete variance with the statement of 
Watson-Jones that failure to correct de- 
formity results in limitation of motion by a 
degree corresponding to that of the de- 
formity. Careful analysis of a large series of 
adequately followed cases demonstrates 
conclusively that bony deformities per se 
in the upper end of the humerus have 
little, if an}"", functional significance. 

3. Prolonged stiffness and disability, a 
certain amount of which often proves 
permanent, result from immobilization. 

4. Immobilization is unnecessarv to 
maintenance of position. The fragments are 
stabilized sufficiently by the long biceps 
tendon and the remaining intact soft part 
attachments so that displacement further 
than that incurred at the time of injury' 
rarely occurs. The weight of the dependent 
arm provides enough traction to maintain 
axial alignment of the fracture. Impaction 
IS common and even when this is not pres- 
ent at the start, union sufficient to enable 
all fragments to move in unison usually 
occurs within two weeks. 

Comprehension of these four well proven 
facts simplifies the therapeutic problem 
considerably.^ Since reduction and im- 
mobilization is necessary neither to bony 
union nor function the optimum treatment 
has only to provide the following: (i) 


tion of the soft part components of 
the shoulder mechanism. The following 
program adequately accomplishes these 
objectives: 

The extremity is dressed in a sling and 
bound to the thorax b}' a swathe to pro- 
vide protection, local rest of the injured 
tissues and relief from pain. The sling 
should be applied so that it suspends 
the extremity at the -wrist rather than 
the elbow,- thereby allowing the weight 
of the arm to act as a beneficial traction 
force. The weight of the arm alone provides 
sufficient traction for all fractures at or 
proximal to the surgical neck of the 
humerus. The use of a hanging plaster is 
unnecessary and detrimental to a good 
result. The swathe should bind the arm to 
the chest snuggly enough to restrict painful 
motions during the early stages, but except 
when required for protection against ex- 
ternal forces beyond the patient’s control 
it should be discarded as soon as symptoms 
permit. Aspirin, codeine, gentle local heat, 
sedative massage and any other soothing 
measures available are useful to control 
pain and spasm, especially during the first 
week following injury. It should be ex- 
plained to the patient that any restricting 
dressing applied is for support, protection 
and comfort and not designed to im- 
mobilize the arm; and that the resultant 
restriction of motion is a necessary disad- 
vantage of the early stages of therapy 
which must be compensated for by added 
effort on his part as soon as diminishing 
symptoms permit gradual progressive re- 
sumption of motion. 

Active, gravity-free motion is possible 
and should be started within a few days 
or as soon as pain permits. All dressings 
are removed and the arm allowed to hang 
at the side. The patient then is made to 
bend forward with the arm still hanging 
limp. Gradually, gentlj^ but in a progres- 
sively'^ increasing arc, he is instructed in 
swinging the dependent arm pendulum 
fashion. As the symptoms subside the scope 
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of these pendulum exercises are increased. 
Pain is the accurate measure of safet}' in 
evaluating the degree of activity to be 
permitted at any stage. Further displace- 
ment will not take place without further 
laceration of the surrounding soft part 
stabilizers of the bone fragments. Any 
strain sufficient to jeopardize these struc- 
tures is signalled by pain., So long as mo- 
tions and exercises are maintained within 
pain limits there is no danger of increasing 
the existing deformity. 

^^hthin two weeks symptoms usually 
subside sufficiently to make pendulum ex- 
ercises free and fairly comfortable. By this 
time the fragments are healed enough so 
that clinical examination demonstrates 
them to move in unison if this was not true 
at the onset. Gradual progressive resump- 
tion of aided active elevation against 
Ejravitv then should be instituted. This 
may be done by teaching the patient how 
to crawl up the wall, and to throw a rope 
over a door, a shower rod or a pulley and 
carry out gibbett exercises. Coincident 
with subsidence of pain and the progres- 
sive recovery of function every eflbrt 
should be directed toward resumption of 
normal use of the extremity within pain 
limits. Normal use which calls for syn- 
chronized action of the shoulder muscles 
is much more efficient than any prescribed 
exercise and should always be started at the 
earliest possible moment and gradually but 
progressively increased in scope. As soon 
as the symptoms permit the sling and 
swathe should be discarded for progres- 
sively increasing periods and then left off 
altogether except when needed for protec- 
tion against external forces and when he is 
asleep. The absence of pain and the re- 
covery of function indicates the time when 
full normal activities are permissible. The 
-v-rays should be ignored in making this 
decision. 

Fractures Requirmg Reductioji. These 
fractures include lesions with complete 
displacement, i.e., no contact between the 
fragments, and an occasional grossly angu- 
lated lesion at the surgical neck. 


Reduction. The tj^pical deformity con- 
sists of a displacement of the proximal 
end of the shaft fragment forward and into 
the axilla with some degree of o^’erriding. 
The proximal fragment or fragments usu- 
ally remain reIati^'el3■ unaffected by muscle 
pull. Displacement of the distal (^laft) 
fragment results primarily from the action 
of the long muscles of the arm and the 
pectoral group. Neutralization of both 
ofl'ending forces is necessary" to reduction. 
The pectorals are in maximum relaxation 
when the arm is flexed and adducted. 
Traction is necessary to overcome the pull 
of the long muscles of the arm and restore 
the length of the humerus. Therefore, if 
bone length is restored by traction in the 
flexed and adducted position, completion of 
the reduction by manipulative eradication 
of the displacement caused by the pectorals 
becomes a simple maneuver. Attempts to 
reduce the deformity described above with 
the arm in any position other than flexion 
and adduction are contrary to the ana- 
tomical factors involved and very apt to be 
unsuccessful. 

Failure to obtain a satisfactory reduc- 
tion on one, or at the most two, technically 
adequate attempts usually is indicative of 
interposition of soft tissue structures be- 
tween the fragments. Open reduction 
should then receive prior consideration over 
further manipulations which are no more 
likely to be successful than the first at- 
tempt. Each additional manipulation, no 
matter how expertly it is carried out, 
creates considerable additional soft part 
damage which may be followed by more 
disastrous results than the primary lesion. 
It is probably safe to say that any lesion 
which requires repeated forcible manipula- 
tions is eitlier being reduced improperly or 
is characterized bj’ some unrecognized com- 
plicating factor which precludes reduction 
by manipulative methods. 

Mairitenance of Reduction. Whenever 
possible reduction should be followed bj^ an 
attempt to impact the reapposed fragments 
by manual compression in the long axis of 
of the bone applied at the elbow and 
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shoulder. After this has been accom- 
plished, or even if the attempt to impact 
has failed, the arm should be gently 
brought down to the side from its reduc- 
tion position of flexion and adduction. If 
bony contact remains with the arm in a 
dependent position, treatment may pro- 
ceed along the lines discussed for fractures 
not requiring reduction. 

If loss of contact between the bone ends 
recurs when the arm is brought to the 
side, more energetic measures for main- 
tenance of reduction become necessary. 
These must provide maintenance of normal 
bone length and relaxation of the pectoral 
muscles. An efficient method of accom- 
plishing these two objectives consists of 
skeletal traction by a Kirschner wire 
through the olecranon with the patient in 
bed and the arm flexed and adducted. 
More than ten days of bed rest and main- 
tenance of reduction by such a program 
is rarely necessary before clinical examina- 
tion demonstrates the fragments to move in 
unison as the arm is gently rotated. The 
traction then maj’' be removed, the arm 
brought to the side and the lesion treated 
by a program identical to that described for 
similar fractures not requiring reduction. 

Isolated Fracture oj the Greater Tuberosity. 
This lesion is common and often over- 
treated. So long as the tuberosity frag- 
ment remains in contact with the parent 
bone it is without therapeutic significance 
and should not' be treated as a fracture 
in the usual sense. Nothing by symptomatic 
therapy is required. Continuance of func- 
tion up to pain limits should not onlj’^ be 
permitted but insisted upon. A sling should 
be used no longer than is necessitated by 
pain. Recovery is rapid and in the absence 
of associated intrinsic tendon damage 
usually is complete. 

ANTERIOR DISLOCATION OF THE 
SHOULDER^’®’ ^ 1 

Diagnosis. Clinical diagnosis of the 
dislocated shoulder is simple if the lesion 
is looked for. Inspection always shows an 
abnormal deviation of the long axis of the 


humerus as compared to the normal side. 
Viewed from in front the long axis deviates 
toward the base of the neck, and as in- 
spected from the side it passes anterior 
to the acromion. These abnormal phenom- 
ena are always apparent even in the most 
obese patients. The normal rounded con- 
tour of the shoulder is replaced by a 
flattened deltoid hanging from an unduly 
prominent acromion process, but this 
appearance may be obscured by obesity 
or local swelling. In thin patients the 
infraclavicular fossa often is obliterated or 
replaced by a bulge caused bj' the dis- 
placed humeral head. The absence of the 
humeral head from its normal subacromial 
position almost always is palpable. 

Certain other tests of importance should 
be done in everj^ case: 

1 . Pinprick evaluation of skin sensation 
over the deltoid. Approximately 30 per 
cent of anterior shoulder dislocations 
demonstrate evidence of axillary nerve 
damage in the form of hypesthesia in its 
sensory distribution. Usually this evidence 
disappears following reduction. If not, 
management of the neurological lesion in- 
concert with the treatment of the disloca- 
tion becomes imperative. 

2. Evaluation of the circulatorj'^ status 
of the extremit}"^ and of the functional 
integrity of the median, ulnar and radial 
nerves, any or all of which ma}" be involved 
at the site of the dislocated humeral head. 

3. Measurement of arm length from 
acromion to lateral epicondyle and com- 
parison with the normal. Anterior disloca- 
tion produces, if anything, a slight increase 
in this measurement. Gross shortening 
should be considered pathognomonic of 
fracture dislocation with imminent danger 
of serious damage to the neurovascular 
structures in the axilla until proven other- 
wise by x-ray. 

4. A-ray films should be obtained ^ in 
every case as soon as possible. The majority 
of complicating factors mitigating against 
successful therapy by routine methods are 
present and discernible in pre-reduction 
films. 
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Fracture oj the Greater Tuberosity. Tliis Such a circumstance is pathognomonic of a 
lesion is present in 25 per cent of anterior massive avulsion of the short rotator 
dislocations. It is not a complication ■when tendons from the head of the humerus, 
the tuberosity fragment remains in ap- This is a crippling lesion and operative 
proximately normal position and embedded intervention is indicated at an early date 
in the empty capsular sleeve from which if a useful shoulder is to be regained. 



Fig. I. Left, tracing of .v-ray film showing .interior disloc.ition and fracture of the 
greater tuberosity. The fracture fragment remains in approximately normal 
position; right, the anatomic defect .iccounting for the wide displacement of 
the fracture fragment and its spontaneous reposition upon reduction of the 
dislocation. 



Fig. 2. Left, tracing of .v-ray film showing anterior dislocation and fracture of the 
greater tuberosity. The fracture fragment is retracted well up under the 
aeromion; right, the anatomic equivalent of a massive avulsion of the intrinsic 
tendons from the humerus accounts for this phenomenon and for the failure of 
fracture reposition to occur when the dislocation is reduced. Early operative 
repair is indicated. 

the humerus has dislocated. (Fig. I.) Under Occasionally the tuberosit}’ fragment ac- 
these conditions reduction of the disloca- companies the humeral head. (Fig, 3A and 
. tion results in spontaneous anatomical b.) Such a lesion rarely is characterized by 
reposition of the tuberosity fragmen- spontaneous accurate replacement of the 
which then may be disregarded completely fracture fragment following reduction of the 
during aftercare of the case. Occasionally dislocation. Intrinsic tendon damage us- 
the tuberosit^' fragment is seen to be ually is present and should be repaired as 
retracted up under the acromion. (Fig. 2.) soon as significant symptoms and disability 
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prove persistent. Intrinsic tendon damage of the humerus is an uncommon but 
is the lesion most commonly encountered in dangerous complication. The risk of serious 
dislocations whose post-reduction courses brachial plexus damage is always present 
are painful and prolonged. Occasionally a and a single unguarded motion or ill 
large tuberosity fragment e.xtends for- advised forceful manipulation may produce 
ward to involve the bicipital groove, a permanently crippled extremity. Closed 



Fig. 3. A, tracing of .r-ray film showing anterior dislocation and fracture of the 
greater tuberosity. The fracture fragment has accompanied the humeral head 
into its dislocated position; b, the anatomic defect frequently accounts for the 
position of the tuberosity fragment in a., i.e., a partial or complete avulsion 
of the cuff fibers from the fragment. This lesion should be suspected whenever 
reduction of the dislocation is not .accompanied by accurate reduction of the 
fracture; c, when the tuberosity fracture involves the bicipital groove the 
biceps tendon may slip backavards to assume a position behind the humeral 
head, verj' effectively preventing closed reduction of the dislocation. 

\Vhen this occurs the biceps tendon may methods of reduction designed to redtye 
slip backward from the groove and come to both the fracture and the dislocation 
occupy a position behind the dislocated are often unsuccessful. Operation with 
humeral head, very effectively preventing reduction or excision of the head fragment 
reduction. (Fig. 3c.) Failure to reduce, or carried out under direct vision is the 
persistent re-dislocation immediatel}’^ fol- therap}’’ of choice when gentle manipula- 
lowing reduction should warrant early tion fails to provide satisfactory restoration 
exploration and replacement of the biceps of anatomy.® 

tendon. Repeated closed reductions or Reductiori oj Uncomplicated Dislocation 
unsuccessful attempts to reduce are strongly at the Shoulder,^^ The so-called “heel in 
contraindicated. the axilla” maneuver for reduction of 

Fracture oj the Humeral Head or Neck, anterior dislocations of the shoulder is to be 
Fracture of the surgical or anatomical neck strongly condemned. It is neither safe nor 
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necessary for use as a routine procedure. 
The “Kocher” maneuver as it is generally 
used has become a manipulative procedure 
designed to force the humeral head back 
into the glenoid fossa. In late reductions 
when the glenoid cavity is partially filled 
by blood clot and the surrounding muscu- 
lature has lost its normal elasticity such a 
procedure may be warranted as the only 
method for obtaining a closed reduction. 
In early lesions the procedure is unneces- 
sary and potentially dangerous. 

The safest and most elhcient method of 
reduction consists of steady traction in the 
axis of the adducted humerus under ade- 
quate anesthesia. Countertraction by grav- 
ity or a thoracic swathe may be required. 
If the traction is steady, the majority 
of dislocations reduce without further 
manipulation within sixty seconds. When 
this fails to occur traction should be con- 
tinued for several additional minutes after 
which a gentle rotarv motion of the hu- 

W V 

meral shaft or a lateral push against 
the displaced humeral head almost always 
will be followed by restoration of anatomy. 
This method of reduction is not only safe 
but will be successful in all early cases 
adequately anesthetized unless there exists 
an unrecognized complicating factor which 
precludes reduction by closed methods. 

AJter-treatmaxL Once reduction is ac- 
complished optimum after-care must pro- 
vide: (i) protection against re-dislocation 
(2) comfort and (3) maintenance of func- 
tion. Usually the discomfort is minor in 
degree. Maintenance of motion and func- 
tion is abvays possible without undue risk 
of redislocation. The speed and degree with 
which function may safely be resumed 
depend upon the ease of the reduction. The 
more rapidly and easily a dislocation is 
reduced the more easily will it re-dislpcate 
and vice versa. Re-dislocation, however, 
becomes a significant danger only when the 
arm is elevated against gravity. Normal 
progressive use of the arm in the dependent 
position is possible and safe from the start. 
A safe equivalent of motion in the elevated 
position can be maintained by a program 


of gravity-free pendulum exercises done in 
the stooped position. A sling and swathe is 
adequate protection against re-dislocating 
forces of external origin. This should be 
worn while sleeping for at least a month. 
With a responsible cooperative patient 
the dressing may be left off during the day 
at all times when he can voluntarily refrain 
from active elevation. Strenuous activities 
even with the arm dependent should be 
restricted for several weeks. The average 
case may be allowed use of the arm in all 
positions below 45 degrees of abduction 
throughout the first two weeks and below 
90 degrees throughout the second two 
weeks. Progressive resumption of use in all 
elevated positions is then safe. In irrespon- 
sible or uncooperative patients the arm 
should be dressed in a sling and swathe for 
at least several weeks and the penalties of 
such restriction of motion (prolonged but 
not usually permanent stiffness) accepted 
as unavoidable. Healing takes place or not 
regardless of the type of treatment pro- 
vided re-injury is prevented. Habitual 
dislocation results from re-injury or specific 
intrinsic damage and is otherwise unrelated 
to the treatment of the primary lesion. 

1NTERN.A.L DER.ANGEMENT OF THE 
SUB.\CROMI.A.L MECHANISM 

The subacromial mechanism is bounded 
above by the acromion and the coracoacro- 
mial ligament and below by the head of the 
humerus. Its component structures include 
the subacromial or subdeltoid bursa, the 
musculotendinous cufi', the articular cap- 
sule of the shoulder joint and some loose 
areolar tissue. The intra-articular portion 
of the long biceps tendon, although func- 
tionally unassociated, is in close proximity 
to these structures and is to be considered 
as a potential etiological factor in the 
production of subacromial derangement. 

All subacromial lesions are prone to 
involve secondarily the subdeltoid bursa 
and produce the clinical syndrome gen- 
erally recognized and treated as “sub- 
deltoid or subacromial bursitis.” The 
almost universal acceptance of this term 
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as the diagnosis upon which therapy is to 
be based constitutes the most important 
single factor mitigating against successful 
management of the painful or stiff shoulder. 
“Bursitis,” as an all inclusive term denot- 
ing the diagnosis and basis for therapy 
in the painful shoulder, is as irrational as 
would be peritonitis for pain in the 
abdomen. Both are clinical sjmdromes 
resulting secondarily from some primarj’^ 
focus of irritation. Rational therapy de- 
mands identification and management of 
the primary lesion. 

I. Differential Diagnosis oj Painjul and/or 
Stiffened Shoulder 

I. Intrinsic lesions affecting the sub- 
acromial mechanism: 

(A) Calcific deposit in the short 
rotator tendons 

(B) Adhesive capsulitis (idio- 
pathic frozen shoulder) 

(C) Rupture of the musculo- 
tendinous cuff ^ 

(D) Arthritic changes in acro- 
mion and humerus 

(E) Infection, originating in the 
bursa 

(F) Rheumatoid arithritis in- 
volving the bursa 

n. Extrinsic Lesions Simulating Bursitis but 
Usually Affecting the Shoulder Joint 
Mechanism 

(A) Disuse due to any cause 

(B) Internal derangement of the 
acromioclavicular joint 

(C) Neurological lesions of cervical 
or peripheral nerve origin 

(D) Adjacent infection (bone or 
joint) 

(E) Bone neoplasm (usually hu- 
merus) 

(F) Rheumatoid arthritis 

(G) The formation of adhesions, 
post-traumatic 

CALCIFIC DEPOSITS IN THE SHORT ROTATOR 
TENDONS^-^-^’®'®'® 

Diagnosis. Subdeltoid bursitis second- 
ary to inflammation centered around a 


calcific deposit accounts for approximately 
two out of every three painful shoulders 
encountered in the United States. Ade- 
quate x-ray films demonstrate the presence, 
location, size and consistency of the depos- 
its. Similar quiescent deposits are to-be 
encountered frequently in x-ray films of 
asymptomatic shoulders. The diagnosis, 
therefore, cannot be made upon the basis of 
x-ray evidence alone. 

Little difficulty is to be encountered in 
identification of the acute case. In addition 
to the x-ray findings there is constant and 
severe pain in the shoulder, aggravated by 
motion and little relieved by rest. There is 
wincing tenderness over the bursa which 
may be swollen and even fluctuant, and 
this is exquisite at the site of the inflamed 
deposit. A mild systemic reaction may 
be present and the effects of pain and loss of 
sleep usually are obvious in the patient’s 
face. Clinically the acute lesion requires 
differentiation only from acute infection 
and recent trauma. The history usuall}^ 
excludes the latter while the former is 
ruled out by the great disparity between 
the severitj"^ of the local reaction and the 
relative mildness of the s^'^stemic response. 

The chronic lesion may be much more 
difficult to identify with certainty due to 
the frequency with which incidental quies- 
cent deposits are encountered in .v-rays of 
non-painful shoulders. It may be assumed 
with reasonable certainty that if a deposit 
is present by x-raj^ there is little or no 
possibility that the tendon cuff is ruptured. 
Several hundred operations for removal of 
calcific deposits and, a„ similar number of 
cuff tears repaired by operative means 
disclosed onlj- one patient to have both 
lesions simultaneously. The remainder of 
the lesions to be differentiated should be 
excluded prior to deciding that the deposit 
seen by x-ray is the cause of a chronic 
painful shoulder. In the appropriate age 
groups early bone neoplasm should -be 
suspected in any case which responds 
abnormally or fails to respond to routine 
sedative measures over a protracted period. 
A secondary" s^mdrome resulting from 
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chronic muscle spasm is common in the 
chronic case of more than a few weeks’ 
duration. As a result, the insertion of 
the deltoid may be described as the 
subjective center of pain. Radiating pain is 
common in the arm, forearm and even the 
fingers and often involves the posterior 
scapular muscles and the trapezius. As 
a result of constant pain, stiffness and 
atrophy, the penalties of disuse eventually 
become superimposed to further complicate 
the diagnostic problem. 

Treatvient. Rational treatment of the 
calcific lesion depends upon comprehen- 
sion of the following: (i) Eventual sponta- 
neous cure is to be expected regardless of 
the type, presence or absence of therapy 
since the disease is self-limiting. (2) Onl}’’ 
two types of treatment are available, cura- 
tive and palliative. Removal of the deposit 
by operation or aspiration are the only 
known therapies of proven curative value. 
All others are purely palliative in nature or 
empirical in effect. Less than 10 per cent 
of chronic cases require curative treatment. 
The remainder are controllable by pallia- 
tive measures until spontaneous remission 
or subsidence of symptoms occurs. The 
only indication for curative treatment in 
the chronic case consists of symptoms and 
disability sufficient to make it worth while 
from the patient’s point of view. The 
patient alone .is qualified to decide this 
point. The only certain curative therapy 
available for the chronic lesion is removal of 
the deposit by operation. Rarefy is it 
amenable to aspiration through a needle 
and there is little or no likelihood of a 
favorable response to radiotherapy. Pallia- 
tive therapy includes all sedative measures 
which reduce pain and muscle spasm. 
Every effort should be made to maintain 
the mobility of the arm. Rest or restric- 
tion of motion is strongly contraindicated 
in the chronic case since the inevitable 
penalty is increased atrophy and stiffness 
of the shoulder mechanism. Simple home 
measures such as gentle local heat, aspirin 
and barbiturates, coincident with frequent 
active exercises within pain limits are 


found to accomplish just as much as any 
of the more widely publicized formal 
therapies. 

In the acute lesion, although the duration 
of sjmiptoms rarely exceeds seven to ten 
days under any circumstances, the pain 
often is severe enough to demand curative 
therapy. In the presence of acute inflamma- 
tion the contents of the deposit become 
infiltrated with exudate arid not only 
change from a dry to a semi-fluid consist- 
ency but also develop considerable tension 
within a closed cavit3^ Following localiza- 
tion of the lesion by .v-ray and palpation 
the treatment of choice is puncture and 
deflation of the , tense deposit by a needle 
inserted under procaine hydrochloride 
anesthesia. Some of the material should be 
aspirated as proof of the successful accom- 
plishment of this objective. The therapeutic 
principle is identical to that underlying 
incision and drainage of an abscess. Once 
the contents of the deposit are allowed to 
escape from their tendon cavity into that 
of the bursa rapid absorption and subsid- 
ence of the inflammatory reaction is the 
rule. When this procedure is impractical 
or unsuccessful operative incision of the. 
deposit may be warranted. The results of 
radiotherapy, while frequently spectacular, 
are empirical and similar to the results of 
adequate local sedation by anj^ other 
means. 

RUPTURE OF THE MUSCULOTENDINOUS 

Traumatic lesions of the cuff may vary 
from a rupture of only a few fibers to a 
complete avulsion of its whole insertion 
from the humerus. They are classified as 
complete or incomplete depending upon 
whether the tear involves the whole or only 
a partial thickness of the tendon cuff. The 
diagnostic and therapeutic significance of a 
cuff injury depends not upon its presence 
but upon its effect. A large tear may 
produce Insignificant pain and disability 
while a small lesion may prove extremelv 
painfuUand completely disabling to the 
individual. 
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Exploration is the only certain method 
for making the diagnosis . of incomplete 
rupture of the cuff. There are four tests for 
the certain identification of a complete 
thickness tear. Often none of these tests will 
be positive in the case at hand and their 
absence does not rule out the lesion. 

1. By .v-ray; The presence of a retracted 
fracture of either humeral tuberositj’^ is 
pathognomonic of a large tear. (Fig. 2.) 

2. By x-ray; Demonstration of an abnor- 
mal communication between the shoulder 
joint and bursal cavities by tlie injec- 
tion of contrast media, e.g., filtered oxygen, 
makes the diagnosis reasonably certain. 

3. By palpation: A hiatus in the con- 
tinuity of the tendon fibers usually is 
demonstrable by expert and experienced 
palpation. This test is valid only in the 
chronic lesion and almost always is pre- 
cluded by the presence of acute tenderness. 

4. By the demonstration of ajunction or 
I dysfunction of the injured segment of the 

tendon culf: One of the important func- 
tions of the intrinsic cuff is to stabilize the 
glenohumeral fulcrum so that the deltoid 
can maintain the extremity in the abducted 
• position against gravit3% Without cuff 
function the deltoid is powerless. The main 
duty of carrying out this particular func- 
tion falls upon that segment of the cuff 
directly overlying the humeral head, i.e., 
that portion of the cuff having a mechanical 
advantage to abduct. The remainder of the 
cuff is relatively unrelated to the main- 
tenance of abduction. Depending upon the 
rotation of the arm any of the four tendon 
components of the cuff mechanism may 
assume a position directly above the 
humeral head and be called upon to fulfill 
^ this functional demand. It is found that 
cases characterized by a complete avulsion 
of the cuff from the humerus are unable to 
maintain abduction in any position. On 
the other hand tears less than 3 cm. in 
length are compensated for by adjacent 
intact tendon fibers so that no serious func- 
tional defect may be apparent except for a 
relative weakness as compared to normal. 
Intermediate tears demonstrate inability to 


maintain abduction when the arm is 
placed in a position which throws the load 
upon the torn segment. Maintenance of 
abduction against gravity or light pres- 
sure, therefore, should be tested with the 
arm passively abducted to the horizontal 
position and successively placed in all 
positions of rotation. This test is invali- 
dated by acute pain which often prevents 
maintenance of abduction even though the 
cuff be intact, and its results cannot be 
depended upon for the certain diagnosis of 
lesions less than 3 cm. in length. 

The clinical picture of a cuff tear is 
characterized by some combination of 
man}' other confirmatory signs and S3'mp- 
toms which have been described with great 
clarity by Codman.^ It is to be emphasized, 
however, that all manifestations of the 
lesion othef than the four described above 
are frequently reproduced by other condi- 
tions and not to be considered as pathog- 
nomic. Passive restriction of glenohumeral 
motion, except when produced b}' pain, 
may be taken as reasonably certain evi- 
dence against the presence of a complete 
tear. No frozen shoulder explored to date 
has been the seat of a gross cuff tear 
(although a few incomplete tears have been 
found in stiff shoulders), and none of a 
large series of complete tears proved by 
operation has been characterized b}' stiff- 
ness. A calcific deposit or stiffness, therefore, 
makes the possibility of rupture remote. 

A definitive diagnosis of cuff tear is 
neither necessary nor important to the 
choice of therapy except in the case 
of massive avulsions, all of which are 
disabling and warrant surgical repair at the 
earliest possible moment. All suspected 
lesions should receive at least three weeks’ 
observation and conservative therapy of a 
sedative nature. The use of an abduction 
splint during this time does more harm 
than good and is strongly contraindicated. 
Symptoms subside and function returns 
spontaneously within two to three weeks 
following injury in the majority of cases. 
As long as improvement continues, no 
matter how slowl}', conservatism is indi- 
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cated. There is only one indication for complete recover}’- within two weeks under 
exploration and operative repair. This such a regimen. Many cases characterized 
consists of symptoms or disability suffi- by definitive evidence pointing to the 
cient to make it worth, while from the pa- presence of a tear also are characterized 
tient’s point of view. This indication is by spontaneous subsidence of symptoms 
valid regardless of whether or not a defini- and recovery of function. Those with 



Fig. 4. A, identification of a deep surface tear through an incision in line with 
the cuff fibers; b, localized area of laceration visualized on the presenting 
surface of the tendon cuff. Dotted line indicates placement of elliptical 
excision; c, side-to-side suture of' the elliptical defect following excision 
of n; D, following identification of a deep surface tear as in .a, a flap of cuff as 
wide as the tear is long is elevated from the humeral attachment ofthe cuff; 
E, the tear is excised; f, the shortened flap is reinserted into a bonj' trench 
in the humeral head and fastened by a mattress suture passed through drill 
holes in the bone and tied lateral to the greater tuberosity. 


tive diagnosis can be made. It is to be 
emphasized that while the diagnosis maybe 
suspected it cannot be made with certainty 
in man}' complete thickness tears nor in any 
incomplete tear. Often a suspected ana- 
tomic diagnosis is confirmable only by 
exploration. 

Treafinenf. Conservative therapy is in- 
dicated in the great majority of cases for at 
least several weeks. It should provide: (i) 
comfort, (2) protection against additional 
damage and (3) maintenance of function up 
to the limits of pain and fatigue. A thera- 
peutic program identical to that described 
for fractures of the upper humerus not 
requiring reduction is optimum. The great 
majority of suspected lesions make a 


persistent residual pain or disability, war- 
rant consideration of operative therapy 
regardless of the presence or absence of 
a definite diagnosis. 

Operative Repair. Adequate exposure is 
of paramount importance to the success 
of any operative repair. The deltoid muscle 
may be split downward from the acromion 
at any point so long as the split does not 
extend distalward for more than 3 cm. 
When a longer muscle incision is necessary 
it should never be made except at the 
anterior border of the deltoid or through 
the deltopectoral interval. A transacromial 
approach (Fig. 5B) provides the best ex- 
posure of the musculotendinous cuff coinci- 
dent with a good cosmetic result. This 
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approach utilizes a short anterior deltoid 
splitting incision which, when necessary for 
exposure, is carried backward through the 
acromion process just lateral to the ac- 
romioclavicular joint. Excision of the 
outer fragment of the divided acromion is 


into a bony trench at the anatomieal neck 
and fastened in place by heavy mattress 
sutures through drill holes in the bone. 
(Fig. 4F.) Visible areas of localized tendon 
laceration in the floor of the bursa should 
be removed by an elliptical excision and the 



Fig. 5. A, rupture of cutT. Dotted lines indicate lines of incision for removal of 
damaged tissue in such a way that the residual defect simulates an isosceles 
triangle; b, exposure'of a complete cuff tear through a transacromial approach; 
c, placement of continuous “shoe lace” suture following triangular excision 
of the tear. Stippled area indicates the portion of humeral head denuded of 
cartilage for reinsertion of tendon; d, the suture is pulled tight up to but not 
past the point of tension with the arm at the side. Drill holes are made 
through the tuberosity to emerge close to the transposed ends of the tendon 
flaps; E, additional mattress sutures are required to stabilize the residual 
edges of the tendon flaps in many tears of 3 cm. or more; f, small tears close 
to the bicipital groove may be obliterated by autogenous suture using the 
split intra-articular portion of the biceps tendon which has first. been 
separated from its glenoid attachment. 


carried out routinely at the close of the 
operation in preference to repair of the 
bone incision. 

Incomplete Ruptures. Incomplete thick- 
ness tears often remain obscure at opera- 
tion since if they involve the deep surface 
of the cuff the floor of the bursa remains 
intact. This type of tear requires for identi- 
fication a longitudinal incision through the 
cuff fibers so that the deep tendon surface 
may be visualized. (Fig. 4A.) Following 
identification a flap of cuff insertion as wide 
as the tear is long should be elevated from 
the humerus. (Fig. 40.) The torn portion is 
excised (Fig. 4E) and the flap reinserted 


defect repaired side-to-side. (Fig. 4B and 
C.) In neither repair should there be any 
appreciable tension upon the reparative 
sutures and following wound healing the 
postoperative program may approximate 
that described for the treatment of upper 
humerus fractures not requiring reduction. 

Complete Ruptures. Since no two tears 
ever are identical no standardized repara- 
tive technic is possible. However, ever}' 
repair to be successful should provide: 
(i) restoration of continuitj'^ between 
the intrinsic muscle bellies and the hu- 
merus and (2) snug apposition of health}’^ to 
healthy tissue without tension at the repair 
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site. End-to-end or end-to-bone repair 
rarely is possible in such a way that these 
prerequisites are fulfilled and the majority 
of attempts to do so are failures. FoIIow-up 
analyses of fractured upper humeri have 
demonstrated beyond all doubt that the 
direction, length and point of insertion of 
any component of the cuff can be altered 
grosslv without detracting from the total 
function of the shoulder mechanism. The 
two prerequisites essential to success men- 
tioned above therefore should be fulfilled, 
if necessary at the expense of normal anat- 
omy. As a general plan of procedure 
applicable to the majority of complete 
lesions the edges of the tear are excised back 
to healthy vascular tissue in such a fashion 
that the residual defect becomes an isos- 
celes triangle with the greater tuberosity 
as its base. (Fig, 5.A..) The longer the sides 
of this triangle the easier is the subsequent 
repair. A continuous shoelace type of heaA^' 
suture is implanted in a manner to provide 
side-to-side apposition of the sides of the 
triangle (Fig. 5 c), up to but not past the 
point of tension with the arm at the side. 
The underlying humeral head is denuded 
of cartilage at the point where side-to-side 
apposition creates tension upon the suture. 
(Fig. 50.) The suture ends then are passed 
through drill holes in the bone and tied 
lateral to the tuberosity. Ruptures up to 
2 cm. in length can be obliterated com- 
pletely by this technic. Larger lesions usu- 
ally require the utilization of additional 
mattress sutures (Fig. 5E) for stabilization 
of the residual tendon edges. Certain small 
tears situated in close proximity to the 
bicipital groove are amenable to repair by 
autogenous suture using the split intra- 
articular portion of the biceps tendon. 
The tendon is divided at its glenoid at- 
tachment and split longitudinally down to 
the upper end of the bicipital groove. The 
two halves are then woven, shoelace fash- 
ion, through the edges of the tendon defect 
and tied as in Figure 5F. 

Certain massive tears are not amenable 
to triangular excision and side-to-side 
repair. End-to-bone repair then becomes 


mandatory. It is a mistake to attempt re- 
approximation of the avulsed tendon inser- 
tions to the greater tuberosity at a cost 
of tension. They should be reinserted into 
the humerus at whatever point the}- will 
reach without tension in any manner 
restoring continuitA' between the intrinsic 
muscle bellies and the humerus. 

An abduction splint is unnecessary and 
potentially disadvantageous to the post- 
operative regimen providing repair has 
been carried out according to the principles 
and technic described. Gravity-free motion 
and function should be commenced as 
soon as the operative wound has healed, 
and gradually but progressively increased. 
Motion and use against gravity should be 
restricted until such time as seems com- 
patible with solid healing of the repair. 
The results® are very satisfactory. 
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PRESENT CONCEPTS CONCERNING THE CARE OF THE 

BURNED PATIENT 

William E. AnnoxT, M.o.f and John Winslow Hirshfeld, m.d. 

DETROIT, MICHIGAN ItHACA, NEW YORK 


B ecause signlficam changes have 
occurred in the treatment of thermal 
injuries over the past five years, it 
seemed desirable to review briefly some of 
the more recent trends and outline a 
method of treating burns whicli has been 
found to be satisfactory. The treatment 
of patients with burns can be divided into 
the following four main categories; i. The 
early therapy consisting of the relief of pain 
and treatment of shock; 2. the immediate 
care of the local wound and the control of 
infection; 3. the nutritional and metabolic 
problems of the burned patient and 4. skin 
grafting and the prevention of scars and 
contractures. 

EARLY TREAT.MENT 

Immediate treatment of burns should 
consist of instituting shock therapy as 
soon as possible and general anesthesia 
should be avoided. Experimental studies 
by Elman^ demonstrated that the mortality 
rate is definitely increased following the 
administration of barbiturates and mor- 
phine while clinical experience has shown 
that such compounds should be employed 
cautiously and only when necessary. Since 
relief of pain helps alleviate shock some 
medication for this purpose should be bene- 
ficial. Because the circulation is frequently 
impaired following a burn or injury, mor- 
phine given subcutaneously or intramuscu- 
larly is often not absorbed and therefore 
does not relieve pain.” Repeated injections 
may later be absorbed when the circulation 
has been restored to normal with a resulting 
morphine poisoning.® Because of this, 
Beecher-'® advises giving morphine sul- 
phate, grains % intravenously to adults 


and repeating every half hour or so if 
necessary. 

The intravenous administration of o.i to 
0.2 per cent procaine has been employed 
for the relief of pain and while there has 
been little experience with this method, it 
may oflcr a suitable way of relieving the 
discomfort while shock therapy is being 
carried out. Gordan' advises injecting 
I Gm. of novocain crystals in 500 to 
1000 cc. of an isotonic salt solution over a 
period of one to one and one-half hours. 

During the past ten years the treatment 
of shock in burned patients has been largely 
accomplished by the use of plasma. In the 
past few years it has been noted both 
experimentally®''’ and clinically'"”’ that 
the use of a sodium containing electrolyte 
solution and blood is just as eflcctive as 
plasma and in some respects is preferable. 
Plasma was advocated primarily because of 
the osmotic cfi'cct- of the protein molecule 
and also because it reduces the existing 
hcmoconccntration. However, it has been 
demonstrated that there is some reduction 
in the red cell mass following a burn”'*® 
and that hcmoconccntration can be over- 
come and an adequate circulating blood 
volume maintained if electrolyte solutions 
are employed.®"' Plasma proteins have been 
shown to be lost from the vascular system 
at a rate comparable to that of sodium 
following a burn.^® Thus, the more recent 
trend has been toward supplying blood 
which contains both red cell and protein 
elements and to maintain the circulation 
bjr increasing tissue tension by the admin- 
istration of an electrolyte solution. In a 
series of patients treated with large 
amounts of plasma the edema in the burned 
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areas remained for longer periods of time 
than it did in those patients treated with an 
electrolyte solution and blood. This proba- 
bly occurred because of the presence of 
relatively large amounts of protein in the 
extravascular spaces of the traumatized 
area in the plasma treated patients. 

- V arious solutions have been demon- 
strated to be effective in combating 
shock“’"’®'^®’^'^*^''’ but we prefer a solution 
which contains inorganic electrol^'tes in 
amounts similar to that found in the extra- 
cellular fluid. Since additional water should 
be provided so that good kidney function 
will occur, such a solution has been ad- 
ministered after diluting it to two-thirds 
the original strength. Hartman’s solution 
(Ringer-lactate) can be used or one con- 
taining 6 Gm. of sodium chloride and 
2}4 Gm. of sodium bicarbonate per liter. 
In order to make the latter two solutions 
hypotonic, 500 cc. of water should be added 
to 1,000 cc. of an isotonic solution. In many 
instances the patient will be able to drink 
this mixture but if it cannot be taken 
orally due to nausea or vomiting or if it 
seems that the burn is sufficiently severe 
so that vomiting might occur, it is wise to 
administer the solution intravenously until 
the patient’s condition improves. 

Since the hematocrit and various other 
chemical constituents often fail to indicate 
the amount and type of treatment neces- 
sary,'-^®-^" the latter should be governed 
by the severity of the burn and the size of 
the individual patient. The extent of the 
body surface area burned can be deter- 
mined from, the charts advocated by 
Lund and Browder.^® The amounts of 
h^^Dotonic electrolyte solution and blood 
which have been found to be effective are 
shown in Table i. 

No hard and fast rule should be used in 
prescribing therapy but the amounts of 
the various solutions should be altered to 
fit the patient’s individual requirements 
and his response to treatment. The authors,^ 
as well as others® have found that the 
urinary output provides a valuable guide 
as to the state of the patient and the effec- 


tiveness of therap3^ order that frequent 
checks can be made it is often desirable to 
insert a Folej’' catheter into the bladder of 
patients with a moderate or severe burn. 
The urine is then collected into a large 
graduated cylinder so that the per minute 

Table i 

THE AMOUNT OF 0.6 PHYSIOLOGICAL ELECTROLYTE 
SOLUTION AND WHOLE BLOOD TO BE USED IN- 
COMBATING SHOCK RESULTING FROM A BURN 


Per Cent 
of Body ' 
Surface 
Burned 

The Amount 
of Hypotonic 
Electrolyte 
Solution Given 
in the First 
Twenty-four 
Hours 

Amount of Blood Given 
during First Twenty-four 
Hours 

5 to 15 

Amount equal to 
6 to 8% of pa- 
tient’s body 
weight 

25 to 50 cc. for every per^ 
cent the body is burned 
or an amount equal to 

15 to 35 

8 to i2%ofbody 
weight 

2 to 6% of bod}' weight; 
(the larger quantities to 

35 to 100 

12 to 14% of 
body weight 

be given to patients with 
third degree burns) 


rate of urinar}’’ flow can be frequentl}’ and 
easily calculated. 

When the inhalation of smoke and fumes 
has occurred it would seem wise to inject 
an isotonic electrolyte solution into the 
burned area as advocated by Berman and 
his co-workers. By such a method, 
tissue tension is increased with a preserva- 
tion of a normal blood pressure and pul- 
monary edema is less likely to occur. The 
amount of whole blood employed should 
vary somewhat depending on the age of 
the person, the extent and depth of the 
burn and the patient’s cardiovascular 
status. Smaller amounts of blood should be 
given to patients with first and second 
degree burns and somewhat larger quanti- 
ties employed when third degree burns are 
present, since more red cells are destroyed 
or lost in patients with third degree burns. 
The red cells are not onty destroyed initiallj^ 
with heat but are subsequently trapped in 
the capillaries in the injured area. Because 
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of a persistent negative nitrogen balance, 
the presence of infection, the oozing of blood 
from granulating surfaces and the opening 
up of new capillaries during healing the 
patient with a third degree burn requires 
large amounts of blood initially and often 
again after the first two to four weeks. It is 
well to give smaller amounts of morphine, 
blood and electrolyte solution when treat- 
ing small individuals or infants and the 
quantities employed should be governed 
by the patient’s size and the severity of the 
injury. 

LOCAL WOUND THERAPY 

Many of the older and more widely em- 
ployed methods of caring for burned areas 
have certain disadvantages. Bettman-® 
recently reported a 3.1 per cent mortality 
rate in over 700 patients on whom tannic 
acid and silver nitrate were used. It was 
also evident from this study that liver 
necrosis did not cause death in any of the 
patients who succumbed; however, it has 
been shown both clinically and experi- 
mentally that the use of tannic acid 
and other chemical eschar producing sub- 
stances causes local injury to tissues. 
Thus, when such methods are used it is 
conceivable that a deep, second degree area 
might be converted into a third degree 
burn or that harmful systemic changes may 
occur. In most instances death due to liver 
necrosis occurred following a burn when 
tannic acid jelly was employed or when the 
patient was put in a bath containing a 
tannic acid solution. However, Salton- 
stall. Walker, Rhoads and Lee-® demon- 
strated by liver function tests that the 
chemical eschar producing substances usu- 
ally cause some' impairment to liver 
function, although in many instances it was 
not severe enough to cause death. 

Since more recent studies==‘“=® have pro- 
vided methods which have all the advan- 
tages of the chemical eschar methods 
without their local and systemic ill effects, 
the use of tannic acid is contraindicated 
in the treatment of thermal injuries. It has 
also been emphasized that toxic systemic 


effects may occur in patients who have had 
boric acid applied to the burned area or 
a crystalline sulfonamide compound used 
as a dusting powder or used in a water 
soluble ointment base. Since there is little 
evidence to indicate that the sulfonamides 
are advantageous when applied locally 
they are best avoided. The oral administra- 
tion of the various sulfonamide compounds 
should not be instituted until an adequate 
volume of urine is being excreted. Penicil- 
lin can be injected safely and should be 
employed when infection is likely to occur. 

In 1942, Allen and Koch-' described the 
use of the occlusive or pressure dressing 
technic. If such dressings are used, vaseline 
or carbowax is placed over the burned area, 
followed by layers of sterile gauze dressings, 
mechanic’s waste and an elastic ace 
bandage or flannel cut on the bias. Al- 
though this method had some advantages 
over the older forms of treatment and has 
been employed widely during the past few 
years, it is not entirely satisfactory. First, 
it is obvious that effective pressure cannot 
be employed on the head, neck, thorax, 
or abdomen and thus in these regions the 
dressings act merely as a sterile covering. 
When thej' are applied to the head and neck 
contamination often occurs due to vomiting 
or excessive salivation and when the3* are 
used on the chest interference with pul- 
monary ventilation ma3* result. Secondly', 
application of pressure dressings are often 
verj’^ time-consuming and cumbersome and 
the patient experiences a certain amount of 
discomfort when the dressings are changed. 
Protein, salts and fluid continue to seep into 
the dressing, not onh' causing a loss of these 
constituents but also providing desirable 
media for bacteria as well as a rather 
unpleasant odor. In some patients an un- 
explained fever necessitates removal of 
the dressing so that the wound can be in- 
spected and the presence or absence of 
infection determined. 

Chase-* has devised a protein extract 
from the beef aorta which when applied 
to the burned area produces an eschar 
which has no apparent local or sj'stemic 
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injurious effects. He has employed this 
technic in several hundred ambulatory 
patients and more recently Zyla and 
Weller'® have used it in more than 400 
seriously burned patients and have found it 
to be quite satisfactor3^ This protein 
extract can be applied in ointment form 
directly to the burned area or it can be put 
on fine mesh gauze which is then laid over 
the injured region. 

- Experience obtained during the war 
indicated that extensive washing and de- 
bridement of the burned area was not 
necessary. Chase®® as well as Zyla and 
Weller®® have employed a germicidal de- 
tergent which is first sprayed over the 
burned area and followed by a normal 
saline solution. These workers advocated 
using the protein extract either in the 
so-called open method or closed method. In 
the open method the protein extract is 
applied to the burned area and the patient 
is placed on a Bradford frame under a heat 
tent. Subsequently, if the eschar cracks, 
more ointment can be'applied. In the closed 
method the ointment is covered by a fine 
mesh gauze and the region wrapped with a 
sterile dressing. If infection occurs, the 
eschar which is produced liquifies. The 
wound can be frequently inspected when 
either the open or closed methods are em- 
ployed without fear of introducing further 
infection. 

More recently, Howes and Ackermann®® 
reported a technic for treating the local 
wound which appears to be sound and 
especially advantageous in patients with 
third degree burns. It is eflicient, simple, 
nontoxic and apparently accelerates the 
separation of the dead tissue resulting from 
a third degree burn. 

NUTRITIONAL AND METABOLIC PROBLEMS OF 
THE BURNED PATIENT 

The nutritional problem of the burned 
patient has been discussed elsewhere.®^ 
Briefly, the patient should receive a diet 
equal to 1.6 times his basal caloric require- 
ment. Twenty per cent of the total caloric 
intake should be derived from protein. 


Burned and injured patients should be 
given a vitamin intake ranging from five 
to ten times their normal daily require- 
ment.®® This is especially true of vitamin 
C and B complex. In patients with mild 
burns, food can be taken on the day of 
injur}*^ but in those patients with moderate 
or severe burns it is best to start the oral 
intake of food on the second or third day. 
After five to fifteen days the total caloric 
intake and the amount of protein can be 
gradually increased as the patient tolerates 
the food. During the convalescence period 
the patient by choice drinks large quan- 
tities of fluid.' Experimental studies®® and 
the aforementioned clinical observations 
indicate that fairly large amounts of water 
are retained by the body. Thus, after three 
days the low plasma or serum electrolyte 
values which are often encountered usually 
do not indicate a deficienc}* of these prod- 
ucts if adequate shock therapy has been 
given but result from the retention of 
abnormal amounts of water. After the first 
or second day, the intake of large amounts 
of sodium-containing solutions is best 
avoided. We have employed a concentrated 
plasma or albumin solution or a small 
amount of hypertonic electrolyte solution 
to promote diuresis and overcome the 
existing dilution. In extensive third degree 
burns, it is desirable to increase the oral 
intake of salt and protein when the necrotic 
tissue begins to separate and administer 
blood to prevent or combat anemia and 
hj’poproteinemia. 

SKIN GRAFTING AND PREVENTION OF SCARS 
AND CONTRACTURES 

Grafting of third degree burned areas 
should be carried out as soon as possible. 
The dermatone method described by Pad- 
gett®-* has been found to be satisfactory 
by most workers. Many of the metabolic 
changes that occur can be avoided or the 
duration of these alterations shortened if 
grafting is carried out promptly. The 
hazard of infection is also minimized when 
the unhealed areas are reduced in size. The 
removal of dead tissue by the application of 
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pyruvic acid paste as advocated .by Con- 
nor and . Harvey^®’*® or the more recent 
method of Howes and Ackermann,®® should 
contribute greatly in reducing the time 
required for a seriously burned patient to 
recover and thus minimize infection, meta- 
bolic changes, contractures, etc. Occasion- 
ally the early excision and grafting of 
third degree areas is a helpful wa}^ of han- 
dling these patients.®^ 

SUMMARY 

The treatment of patients with thermal 
burns can be divided into four main cate- 
gories and the essential points can be out- 
lined as follows. 

1. The treatment of shock should be 
instituted as early as possible and accom- 
plished by the judicious use of whole blood 
and an electrolyte solution. The relief of 
pain in such subjects is best accomplished 
by the intravenous administration of 
morphine sulphate, grains 3^ to 3^. 

2 . The immediate care of the local 
wound is best carried out in^the following 
manner: Extensive debridement is not 
necessary, however, in most patients it is 
felt that a simple, non-traumatizing irriga- 
tion of the area provides some benefit. 
Following this, either the protein extract 
advocated by Chase®® or the ointment 
advocated by Howes and Ackermann®® 
should be applied to the burned area. The 
systemic administration of penicillin is 
frequently advantageous for combating 
infection. 

3. The nutritional and metabolic prob- 
lems can be best summarized as follows: 
(x ) Food is usually omitted (except in those 
patients with mild burns) for twenty-four 
to forty-eight hours; (2) a diet containing 
1.6 times the patient’s basal caloric re- 
quirements is then given. Twenty per cent 
of this diet should consist of a nutritionally 
adequate protein; (3) after five to fifteen 
days the diet is gradually increased as it is 
tolerated so that it will provide adult 
patients with around 3,000 calories and 
from 120 to 300 Gm. of protein daily; 
(4) patients with moderate or severe burns 


should be given, approximately ten times 
the daily requirements of the water-soluble 
vitamins and an adequate amount of 
vitamins A and D for at least two weeks; 
(5) since water retention occurs, especially 
between the second and fourteenth day 
following a burn, and leads to a hemodilu- 
tion, this is best corrected by restricting 
the total daily fluid intake to 2,000 to 
4,000 cc. and administering a concentrated 
sterile solution of albumin or plasma intra- 
venously and repeating if necessar3^ The 
administration of 250 cc. of a hypertonic 
electrolyte solution (2 to 5 per cent) can 
also be administered between the third 
and twelfth days; (6) during the con- 
valescent period whole blood should be 
given to correct or preferably to prevent 
anemia or hjqjoproteinemia (if the hemo- 
globin is over 16 Gm. per 100 cc. albumin 
or plasma may be employed). 

4. Since the successful care of such pa- 
tients is dependent on the early healing of 
wounds, the removal of sloughing tissue 
and the grafting of skin should be accom- 
plished at the earliest possible date. If 
adequate therapy is given as soon as possi- 
ble, preferably in an attempt to prevent 
shock, malnutrition, infection and a pro- 
longed convalescence from open wounds 
instead of overcoming these conditions once 
they exist, the mortality and morbidity 
rates show continued improvement. 
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ANTIBIOTICS IN THE SURGERY OF TRAUMA* 

Conrad R. Lam, m.d. 

DETROIT, MICHIGAN 


T he industrial surgeon is intensely 
interested in minimizing the incidence 
of infection in the injuries which he 
treats. To this end, various bactericidal 
and bacteriostatic substances have been 
poured or sprinkled into wounds. During 
one era, tincture of iodine was used exten- 
siveljf but the tissues rebelled. Later, it 
was hoped that the sulfonamides would 
give us a means of rendering wounds sterile 
without at the same time inhibiting healing. 
This hope has proved to be futile. The 
experience of the medical department of the 
Army* and controlled studies by civilian 
groups- showed that the incidence of 
infection in all types of wounds was not 
diminished by the local use of the sulfonam- 
ide group of drugs. At the present time, if 
we are to expect any help from drugs in the 
prevention and treatment of infected 
wounds, it must come from the field of the 
antibiotics — antibacterial substances de- 
rived from living organisms. For practical 
purposes this means penicillin and strepto- 
mycin, although tyrothricin and bacitracin 
will be considered. 

It is convenient to discuss contaminated 
wounds under the following headings; (i) 
Injuries of soft parts, including intra- 
abdominal and intrathoracic wounds; (2) 
compound fractures and (3) burns. These 
may be potentially infected or may show 
established infection. 

INJURIES OF THE SOFT PARTS 

When a laceration is treated in the 
emergency room of the Henry Ford Hospi- 
tal no penicillin (and of course, no sul- 
fonamide) is placed in the wound. De- 
pendence is placed on the usual surgical 
procedures, cleansing of the surrounding 
skin with soap and water, irrigation of the 
wound with ^ generous amounts of salt 
solution, excision of devitalized tissue. 


perfect hemostasis and careful suturing 
unless the elapsed time indicates that a 
policy of delayed closure should be fol- 
lowed. \\'^hen the wound is complicated 
or extensive and involves, for example, the 
suturing of tendons and nerves, no anti- 
biotic is used locally but since these pa- 
tients arc usually admitted to the hospital 
it is common to give systemic penicillin. 
The. usual dose is 12,500 units every three 
hours by the intramuscular route, although 
twice or four times this much is frequently 
administered. The patient will be grateful 
if the penicillin solution to be injected is 
matched with an equal quantity of i per 
cent procaine solution. Five days is a 
reasonable period for such prophylactic 
treatment. 

If one of the serous cavities (peritoneum 
or thorax) has been entered and contami- 
nated, it is logical to supplement the 
surgical procedure with the local instilla- 
tion of 100,000 units of penicillin followed 
by generous doses of the drug administered 
by the systemic route. 

Three methods have been used in an 
attempt to avoid the frequent and painful 
injections which are necessarj^ when peni- 
cillin is given intramuscularijf. One of these 
is the continuous intravenous drip. Theo- 
retically, this is ideal because an almost 
constant blood level can be maintained; 
however, considerable attention is neces- 
sary to keep the constant drip flowing and 
phlebitis is a frequent complication. 

Another method is to suspend the peni- 
cillin in a vehicle which inhibits absorption. 
The most successful mixture is that com- 
posed of beeswax and oil (Romansky 
formula). The available preparations con- 
tain 300,000 units per cc., and it has been 
recommended that this is injected daily in 
order to provide an adequate blood level. 
Some observers have found wide vari- 
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ability of absorption and excretion of 
penicillin administered in this manner. For 
example, Kirb}-^ et ah,® injected 300,000 
units daily into fifty-four patients and 
found that the assayable levels of penicillin 
in the blood stream were present for periods 
varying from four to twenty-eight hours. 
In 69 per cent of the patients levels were 
present for no longer than twelve hours 
and in others the levels were present for 
sixteen to twenty-eight hours. The sub- 
cutaneous route seemed to be preferable to 
the intramuscular route. 

The third alternative route of administra- 
tion is the oral method. Several commercial 
preparations are available. The penicillin 
is mixed with bufters to prevent the de- 
teriorating effect of the gastric juice. The 
daily oral dose must be approximately five 
times that of the parenteral dose. Two 
years ago, Jackson and the author^ inade a 
study of the absorption of large doses of 
penicillin administered orally. Fourteen 
patients were given 600,000 units dail5\ In 
eight of these a satisfactory level was ' 
demonstrated but half of the patients did 
not show this level until the fourth day. 

From the above comments about the 
methods of administration it may be con- 
cluded that the Intermittent intramuscular 
injection is still the most reliable. It is in 
the . treatment of established infections 
that penicillin becomes really useful. Even 
then, it should be remembered that before 
the daj'S of the sulfonamides and penicillin 
millions of infections were successfully 
treated by the fundamental and simple 
surgieal principles which included the em- 
ployment of rest, heat, incision and drain- 
age. Antibiotic therapy must supplement 
rather than supplant these measures. 

Meleney® has recently reported his analy- 
sis of 744 patients with surgical infections 
who were treated with penicillin under the 
direction of the Committee on Chemo- 
therapy of the National Research Council. 
The best results were obtained in those 
patients with furuncles or cellulitis (better 
than 90 per eent were favorable). In an 
intermediate position were the infected 



Fig. 1. Ciisc i. Showing extent of third degree 
burns of thighs (first redressing, two weeks 
after injury). 


soft part wounds and infected operative 
wounds. Slightly more than 60 per cent of 
these showed a favorable result. Poor 
results were obtained in empyema, peri- 
toneal abscess and diffuse peritonitis. 

Streptomycin may be tried if cultures 
show gram-negative organisms or if sensi- 
tivity tests indicate that the organism 
is resistant to penicillin but not to strepto- 
mycin. It should constantl}^ be borne in 
mind that in chronic infections an organism 
may become penicillin-fast after having 
been originally sensitive. The dose of 
streptom3’^cin is i to, 4 Gm. dail}^ given 
intramuscularl}’’ in divided doses ever}'^ 
three hours. 

Tetanus does not respond to the anti- 
biotics. Altemeier® reported that no bene- 
ficial effect of penicillin on the course of 
established generalized tetanus was ob- 
served in a clinical stud}" of sixteen patients. 
This is disappointing in view of the fact 
that penicillin inhibits the tetanus bacillus 
in the test tube. The difficulty probabl}" lies 
in the fact that penicillin has no effect on 
the toxin which is the lethal material. The 
author recently observed tetanus develop 
in a severely burned patient who was 
receiving large doses of penicillin. Evi- 
dently, there is no certain prophylactic 
effect. On the other hand, a number of 
reports indicate that penicillin is a valuable 
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Fig. 3, 



Fig. 2. Case ii. Condition of legs on admission. Note ineffectual 
attempts at skin grafting. 

Fig. 3. Case ii. Posterior aspect of legs. 

adjunct to orthodox surgery in the treat- 
ment of gas gangrene. 


COMPOUND FRACTURES 

_ As a prophylactic measure against infec- 
tion in compound fractures, all patients 
admitted to the Henry Ford Hospital with 
this injury are given intramuscular penicil- 
lin for at least two weeks. An average 
patient would receive 50,000 units every 
three hours for the first week and half that 
dose for the second week. No drug is used 
locally. 

Penicillin therapy is of value if the com- 
pound fracture becomes infected and 
osteomyelitis develops; however, it is in 
hematogenous osteomyelitis that the drug 
las given such miraculous results. Altemeier' 
reported on thirty-four patients of whom 
twenty had positive blood cultures. Seven- 
teeri required no surgical intervention while 
twelve had incision and drainage of soft 
tissue abscesses and five had incision and 


-drainage plus osteotomy. No patient re- 
quired sequestrectom5^ There was no 
death in the series. 

With chronic cases of osteomj’^elitis the 
results are less satisfying. Of the -first 
nine patients treated at the Henry Ford 
Hospital only one showed slight improve- 
ment. At the present time the method of 
Coleman and his associates^ is being evalu- 
ated. These authors treated fi:ft3i'-two bone 
defects bjr sequestrectomj’^ followed bj'^ 
packing with bone chips. Penicillin was 
used locally and s}^stemically. Closure was 
obtained in 92 per cent of the lesions. 

BURNS 

It is probablj'^ unnecessary to give peni- 
cillin in the acute phase of a burn. Fever . 
and leukocytosis are constant features of 
this stage and it is difficult to tell if infec- 
tion is developing. If there is ver}"- high 
fever, chills, positive blood culture or other 
good evidence of infection antibiotic treat- 
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ment should be begun. Penicillin also ap- 
pears to be especially valuable during the 
stage of skin grafting. 

Case i. A. McD., a boy, aged eighteen, was 
admittedon July 9, 1943, following severe flame 
burns of both thighs, the abdomen, chest and 
right arm. (Fig. i.) He was dressed with petro- 
latum gauze under pressure. After the third 
degree areas had sloughed, dermatome grafting 
was begun on August 4th. There was a fairly 
satisfactory take of the first grafts but there 
was less and less success with the operations 
which followed. After eleven stages of grafting 
there were many granulating areas, including 
most of the donor areas which had become 
infected. Culture of the pus yielded Staphylo- 
coccus aureus, Staphylococcus albus and 
the non-hemolj’tic streptococcus. Hemoglobin, 
plasma proteins and vitamin C levels were 
normal. Following the next stage of Reverdin 
grafting on December 6th, he was given 100,000. 
units of intramuscular penicillin daily and the 
grafts were kept moist with saline solution 
which contained 100 units of penicillin per cc. 
The take of these grafts was about So per cent, 
as compared with 5 per cent for the preceding 
operation. After four more stages of Reverdin 
grafting he was discharged on March 22nd. 
Penicillin was almost certainly responsible for 
the success of the later skin grafting procedures. 
He received 5,000,000 units intramuscularb'^ 
and 1,500,000 by local application. 

The following case illustrates the possi- 
bilities when one is confronted with the 
problem of a large, neglected burn. 

Case n. G. Z., aged seventeen, was burned 
on October 20, 1943, when his trousers caught 
fire while he was handling turpentine. He was 
admitted to another hospital and tannic acid 
was applied. On December 1 5th, and again on 
February 15, 1944, a few Reverdin grafts were 
applied. These procedures did little toward 
covering the large granulating areas. He was 
transferred to the Henry Ford Hospital on 
March 23, 1944. The legs were bathed in pus 
from which was cultured the Staphjdococcus 
aureus, non-hemohi;ic streptococcus and Ba- 
cillus proteus. The boy was malnourished; there 
were pressure sores over the sacrum and the 
anterior superior spines. (Figs. 2 and 3.) He 
was given penicillin and transfusions and skin 
grafting was begun in a week. During the next 




Fig. 4. Case n. Condition of legs after skin graft- 
ing. Tlie depressed sears were subsequently 
removed. 


three months he had ten skin grafting oper- 
ations. Five of these were of the dermatome 
variety and five were Reverdin. At the end of 
this time he was covered with epithelium but 
had a fibrous ankylosis of the left knee. (Fig. 4.) 
He received 12,500,000 units of penicillin by 
the intramuscular route. 

Theoretically, streptomycin should be of 
value when there is pyoc3^aneous infection 
of the granulating burned surfaces. 

TYROTHRICIN AND BACITRACIN 

The author has had little experience 
with tjTothricin and none with bacitracin. 
Tyrothricin is the product obtained from 
Bacillus brevis (Dubos) and contains 1 5 to 
20 per cent gramicidin and 40 to 60 per 
cent tyrocidin. It is effective in vitro against 
the common gram-positive cocci. It is 
suitable onlj’- for topical application. KozoII 
et ah,® used tj’rothricin as a w^et dressing 
in the treatment of seventj'-seven patients 



American Journal of Surgery Lam — ^Antibiotics, in Surgery 


September, 1947 


with surgical infections, the majority of 
whom had failed to respond to previous 
methods of treatment. Twenty cc. of the 
2.5 per cent alcoholic solution were added 
to a liter of distilled water, thus making 
a solution which contained 0.5 mg. per cc. 
It was felt that 65 per cent of the patients 
showed excellent clinical results. They 
concluded that “Tyrothricin is recom- 
mended as a nontoxic, noninjurious anti- 
biotic agent for local use in the treatment 
of surgical infections, if these meet the 
following criteria: (a) the wound is open, 
(b) there is adequate blood supply and (c) 
the predominant organisms are strepto- 
cocci or staphylococci or both.” 

Meleney and Johnson^ discovered an 
aerobic gram-positive spore-forming bacil- 
lus which produced an antibiotic substance. 
Because the organism was found in the 
debrided tissue from the compound fracture 
in a little girl named Margaret Tracey, 
the new substance has been named baci- 
tracin. These workers used the material 
locally in the treatment of one hundred 
patients with surgical infections, including 
furuncles, abscesses, infected operative 
wounds, chronic osteomyelitis and chronic 
ulcers. It was thought that there was a 
favorable response in 88 per cent of the 
patients. Of special interest was the fact 
that thirty of the strains of cocci encoun- 
tered were resistant to penicillin but sus- 
ceptible to bacitracin. This would indicate 
that the new antibiotic may be of con- 
siderable clinical importance, when and if 
it becomes generally available. 

SUMM.\KY 

1. The antibiotics have not obviated the 
need for orthodox surgical procedures in 


the prophylaxis and treatment of infected 
wounds. 

2. As valuable adjuvants they have con- 
trolled the infection in some patients, and 
in others they have made possible certain 
surgical procedures hitherto impossible. 

3. Rational treatment demands a full 
bacteriologlc diagnosis of the inhabitants 
of the wound. This diagnosis must include 
information about the vulnerability of the 
organism or organisms to the available 
antibiotics. 
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AMPUTATION LESSONS FROM THE WAR 

Henry H. Kessler, m.d. 
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T he civilian or military amputee is 
faced by a triple threat to his scheme 
of life by the physical and vocational 
disability caused by the loss of his limb, by 
his emotional reaction to his disability and 
by the attitude of the public toward his 
defect. His adjustment, therefore, is a 
challenge to the surgeon’s clinical j udgment, 
the limb maker’s technical skill and the 
social conscience of the public. The lack of 
coordinated effort on the part of these 
three groups in the past has been responsi- 
ble for the limited and unsatisfactory ad- 
justments made by many amputees. 

The evolution of military care for the 
amputees in the wars of America was 
marked in the early days by the limited 
state of medical knowledge and adminis- 
trative negligence. The 50,000 men who 
lost their limbs in the Civil War because of 
gunshot wounds and hospital gangrene did 
not have the advantage of modern anti- 
biotics. Nor was the furnishing of artificial 
limbs considered a proper function of the 
military organization. For the 4,403 who 
lost their limbs in World War 1 only 
a limited service was provided within the 
framework of the hospital. The major 
service Avas not rendered until discharge 
from the hospital. It remained for World 
War II to introduce the concept of re- 
habilitation in the treatment of the am- 
putee. This was a three dimensional type 
of service proAuded ■ at special hospital 
centers Avhich prepared the amputee for re- 
turn to society immediately after discharge 
from the hospital. It contemplated a 
series of coordinated actmties beginning at 
the time he Avas hurt and continuing until 
he AA’as restored to physical ' and social 
and in many cases to his preAuous A'oca- 
tional status. 


PSYCHOLOGICAL PREPARATION 

The first step in this plan AA^as that of 
psychological preparation. The emotional 
reaction to the loss of a limb A'^aried to a 
great extent. There AA-^ere those for AA'hom 
the injury aa'Us a ticket to stateside. For 
them the Avar AA'as OA'^er. On the other hand, 
there Avere man3’^ beset Avith doubts and 
fears and qualms shoAA'ing through the 
thin A^eneer of braA^ado. Hoav Avill my family 
take it? Will m3’' girl turn me doAvn? Will 
I eA'er Avalk? Will I be able to AA’^ork? To 
resoh'e these anxieties AA^as the responsibil- 
it}' of the medical officer. 63’- reassurance, 
bA' demonstration of successful amputees. 
b3' the da3' to da3' contact Avith shipmates 
and buddies Avith the same t3'pe of dis- 
abilities, these apprehensions Avere alla3’'ed. 
But the process and rationale of rehabilita- 
tion Avith its successh’-e steps had to be 
understood if complete cooperation AA'as to 
be obtained. Man3'' future problems could 
be anticipated and eliminated b3’' pre- 
liminar3* briefing, b3’' indmdual interAueAA'S 
or .class discussions. Weekl3’^ AA^alking clubs 
or discussion groups ironed out uncertain- 
ties and complaints. The amputee had to be 
a partner in this enterprise of Avhich he Avas 
the beneficiar3% 

SURGERA' 

The second step in the rehabilitation 
program Avas the actual surger3’^ of amputa- 
tions. While the surgical principles and 
methods of amputation haA^e been more 
or less standardized OA-er the 3^ears, the 
AA'ar experience AA^as a A^aluable laboratory 
for the confirmation of those ideas that 
have Avithstood the test of time. At the 
same time it provided an opportunit3^ for 
the introduction of ncAv methods and 
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Fig. I. Fig. 2. 

Fig. I. Stump of Syme’s amputation. 
Fig. 2. Below knee amputation. 


technics which supplemented the standard 
procedures. 

Conservatism was the keynote. Of more 
than a million casualties only 18,000 suf- 
fered amputation. This was a tribute to the 
planning of the medical departments. 
Despite long distances and unfamiliar 
terrain and in many cases limited supplies 
the work was carried out with great effi- 
ciency. Planning included not only hospital 
organization and evacuation facilities but 
also directives for guidance of the surgeon 
in forward areas concerning indications 
for amputation, technic, postoperative 
care and definitive treatment. 

Indications. Practically all the allied 
militar}'^ medical services agreed concerning 
the indications for amputation. The pri- 
mary indication was that of loss of blood 
supply. The second was that of fulminating 
infection especially gas bacillus infection. 
The third and less urgent was the instance 
of severe and irremediable mutilation. 

Open Ampittalions. All the allied medi- 
cal services also agreed on the adoption of 
the open amputation as the technic of 
choice in combat areas. However, there 
was considerable variation in the actual 
measures employed. The advocates of the 
classic guillotine amputation adhered rig- 
idly to their formula. But time and again 
the operation was frequently performed at 
the site of election instead of the most distal 
|X)int of viable tissue with consequent loss 



Fig. 3. Stokes-Gritti amputation without 
prosthesis. 



Fig. 4. Above the knee amputation. 

of valuable bone length following revision 
of the stump. In the short below the knee 
amputations this frequently resulted in the 
loss of the valuable knee mechanism. 
Furthermore convalescence was unusually 
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prolonged because of the large open area 
that had to be covered by gradual con- 
traction of the skin. 

Because of these complications the true 
guillotine amputation was reserved for 
cases of malignant infection only. In other 
injuries the open amputations were modi- 
fied as follows: A circular incision was 
made through the skin and fascia at 
the most distal point of viable tissue. The 
flap was turned back as a complete cuff 
for about three inches. With a large ampu- 
tation knife the remaining muscles were 
cut through as in the true guillotine ampu- 
tation. The periosteum was incised at the 
level avoiding the stripping of the bone. 
The large vessels were doubly ligated with 
chromic gut, the nerves sharply divided 
without manipulation or injection and 
allowed to lie free in the intermuscular 
planes. The cuff of skin and fascia was then 
allowed to cover the open end of the stump 
and skin traction with moleskin strips was 
applied. By this procedure the healing 
period was shortened from six to eight 
weeks to two to three weeks. The skin 
closed rapidly so that skin grafting or wide 
excision of the scar at the time of revision 
was unnecessary. 

The aim of the open amputation is to 
save life and prevent the complication of 
flap disruption and infection where primary 
flaps are employed. Certainly the latter 
technic is contraindicated in a combat zone. 
In industrial accidents where unclean 
conditions obtain the same principles hold 
true. 

Defimthe Treanncnt. However the aim 
of the final operation whether by plastic 
repair of the stump, revision or reamputa- 
tion, is to obtain the best possible stump 
and one of optimum length, or a shape that 
allows it to be fitted properly with an 
artificial limb and a terminal scar so placed 
that it is away from the pressure of the 
artificial limb bucket. The skin should be 
supple and not adherent to the bone. 

The experience of the military services 
in all the countries agreed on the employ- 
ment of a limited number of standard 



■ > 
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Fig. 5. Synie’s prosthesis. 

procedures for the final and definitive 
operations. While it has been the custom 
to choose from as many as thirty operations 
and more for the lower extremity according 
to one’s personal experience and whim, 
the military experience has reduced this 
number to four basic procedures. These are 
the Syme’s amputation at the ankle (Fig. 
1), the below the knee amputation (Fig. 2), 
the Stokes-Gritti amputation (Fig. 3) and 
the above the knee amputation. (Fig. 4.) 
While modifications of these standard 
procedures are indicated under special 
conditions, the four basic measures should 
meet the needs of the average case. 

Syvxes Ampxitaiion. This type of ampu- 
tation should be used for any injury to the 
foot in which the loss of tissue is proximal 
to the tarsometatarsal joints. The loss of 
this joint makes weight-bearing difficult 
and attempts to save that portion of the 
foot results in unsatisfactory amputations 
which are disabling, time consuming and 
frequently requires reamputation with 
resulting economic disability. Syme’s am- 
putation provides an adequate and desira- 
ble end-bearing stump. Direct weight is 
borne on the skin flap made from the origi- 
nal heel, long accustomed to weight bearing. 

In this amputation the tibia and fibula 
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Fig. 6. Stokes-Grhti prosthesis. 

are transected at a point about }>i inch 
proximal to the articular surface of the 
tibia. The os calcis is removed subperio- 
steally preserving the slcin of the heel which 
is then used to cover the cut ends of the 
tibia and fibula. 

In ^the Syme’s and Stokes-Gritti ampu- 
tations the resultant stump is end-bearing. 
The lack of popularity and even opposition 
to these procedures in the past has been 
encouraged by some limb makers who 
found it difficult to construct satisfactory 
prosthesis for these stumps. This is a 
weasel attitude particularly when we re- 
view the excellent prostheses made in service 
amputation centers by recently trained 
personnel. In this regard the Canadians 
were a large factor in stimulating interest 
and enthusiasm for these methods in view 
of their long successful experiences. 

Below the Knee Amputation. In any 
amputation above the ankle, the optimum 
site is 5 to 6 inches below the knee. At this 
level the optimum conditions of leverage 
and support are available. Longer stumps 
can be fitted with boot or “Muley” legs 
but the stumps soon break down from 
e.xcessive assy metrical pressure. Stumps 
of 2 to 3 inches below the knee can also be 


effectively utilized especially if most of the 
muscles clothing the tibia and fibula are 
removed, leaving a stump essentially of 
skin and bones. 

In the standard operation below the knee 
the patient is placed on his face. Slightly 
unequal flaps are made with the anterior 
flap somewhat longer. The flaps are 
reflected and held in place wdth a single 
suture to avoid handling and retraction. 
The muscles are cut through somewhat 
obliquely in order to secure a graduated 
conical stump with a large knife. The inter- 
space between the fibula and tibia is also 
cut through with the same knife. The tibia 
is incised in a circular manner and the 
periosteum stripped distally and sawed 
through. The fibula is treated in the same 
manner but is cut i inch shorter using a 
Gigli saw. The anterior crest of the tibia 
is bevelled. The nerves are carefully 
isolated, cut sharply and allowed to fall 
back into their intermuscular spaces with- 
out unnecessary traction, or manipulation, 
injection or other handling. The large 
vessels are seized, clamped and tied and 
the tourniquet removed. The remaining 
bleeding is controlled by pressure and hot 
laps or by electrocoagulation if avail- 
able. The skin flaps are closed with inter- 
rupted sutures and drains inserted for 
forty-eight hours. Drains were found to be 
necessary because of frequent hemorrhage 
and hematoma formation. 

The resulting stump is satisfactor}^ for 
the routine pursuits of life. Weight is 
not borne on the end of the stump but on 
three pressure bearing areas, the internal 
condyle of the tibia, the tibia! tubercle 
and the head of the fibula. The fibula 
was rarely removed except in exceedingly”^ 
short stumps. If the artificial limb is fitted 
properly, these pressure areas will carry 
the weight evenly distributed. When the 
weight is improperly distributed excessive 
weight falls upon one of these points caus- 
ing skin irritation, pressure sores and 
inability to wear the prosthesis. Accuracy 
of limb fit avoids this complication. 
Where excessive weight is required the 
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limb maker can so distribute the weight 
bearing strain to other parts of the thigh 
and ischium as to relieve the amputee from 
pain and discomfort. 

These weight bearing points must, there- 
fore, be free from scar or defect to permit 
them to carry out their new physiological 
demands. In above the knee the weight is 
transferred to the ischium but depending 
on the length and shape of the stump some 
of the weight is carried on the circumference 
of the thigh stump. In very short below 
knee stumps the weight is shared between 
'the weight bearing points previously men- 
tioned and the thigh lacer or corset. In 
exceptional cases some of the weight in 
these short below knee stumps can even be 
borne on the ischium through the medium 
of a blocked roll of leather on the upper 
end of the thigh lacer. 

It is important to remember these four 
basic types of amputation. Remember that 
they are the most practical from a func- 
tional and prosthetic point of view. Modi- 
fications of these procedures may be 
indicated for pathological reasons but not 
for prosthetic purposes. 

Upper Extremity. In the upper extrem- 
ity many attempts have been made to 
restore the prehensile function of the hand 
bj' means of surgical methods. The cine- 
plastic operation is in this category. By 
means of skin canals in muscle groups of 
the forearm or upper arm prosthetic 
devices can be operated in a natural and 
automatic fashion. In other instances the 


forearm can be split into two finger ele- 
ments of radius and ulna and their ap- 
proximations provide prehensile power. 
For the bilateral blind amputee the reten- 
tion of tactile sensation is not only desira- 
ble but indispensable. However, these 
methods as well as the utilization of the 
wrist movement in mid-carpal amputations 
are special methods to be utilized to meet 
the needs of specific cases. The basic 
amputations are the above wrist, below 
elbow and above elbow amputations. Dis- 
articulations are to be avoided for pros- 
thetic reasons. 

AFTER-CARE OF STUMP 

Contractures. The third step in the 
rehabilitation program of the amputee was 
concerned with the after-care of the stump. 
This matter has alwa^^s been neglected or 
overlooked in civilian life and bears con- 
siderable and thoughtful attention. Many 
of the difficulties in limb adjustment can 
be traced to stumps that are contracted, 
weak or improperly shrunk. The limb 
manufacturer is frequently criticized for 
his product when the fault owed its origin 
to faulty habits begun soon after operation. 
These contractures of the hip and knee 
can be prevented by proper posture in bed, 
by the avoidance of comfortable pillows 
under the stump and by exercises designed 
to maintain the full length of the stump and 
its adjacent joint. When the contracture 
is severe it is a mistake to fit that patient 
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Fig. 8 . Cineplastic prosthesis for above the elbow. 


with a linib until the contracture is cor- 
rected by manipulation, gradual traction or 
other means. 

Shrinking. Shrinking of the stump has 
always been regarded as an unnecessary 
and unpleasant task by the amputee. 
He knows that the stump will shrink with 
time and hence cannot understand why 
he must pay much attention to this chore. 
But shrinking cannot be left to time or 
indiscriminate attention. Only by syste- 
matic care can the proper shape of the 
stump be achieved and the shrinking 
process be expedited so that the permanent 
limb can be worn. Furthermore sym- 
metrical development of the skin resistance 
to pressure prepares the amputee for com- 
fortable as compared to uncomfortable 
limb wearing. Irregular attention to shrink- 
ing also invites intermittent changes in 
volume of the stump which postpones the 
application of the permanent limb and 
invites circulatory and neural trouble. 

Exercise. There is a third phase of 
stump care that has also been overlooked 
but one which received considerable at- 
tention in military practice. This was con- 
cerned with the exercise of the stump. In 



Fig. 9. Cineplastic prosthesis with interchange- 
able utility hook. 


the thigh stump for example it was fre- 
quently found that a considerable im- 
balance resulted favoring excessive activit}’’ 
of the abductors over the adductors. By 
the exercise of the adductors and the ex- 
tensors the tendency to an abduction gait 
was either prevented or corrected. This 
permitted the amputee to walk in the 
proper manner with his muscles so balanced 
as to maintain good mechanical alignment. 
While this exercise program maj’- be op- 
tional for some of the patients it is indis- 
pensable for the patient with a bilateral 
amputation above knee. With poor ab- 
dominal muscles he is unable to balance 
himself and thus becomes discouraged 
early in his training period. These exercises 
are undertaken not when the prosthesis is 
secured but they are initiated soon after 
the operation. For the individual with 
severe amputations, the advantage of gen- 
eral muscle training even for the muscles 
not directly emploj’^ed in operating the 
prosthesis is obvious. 
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PROSTHESIS 

We have discussed the general problems 
of the amputee, how his amputation pro- 
duces physical, emotional and social by- 
products which may o^■erwheIm him in his 
efforts to make a livelihood. Yet all these 
problems can easily be solved by means of a 
properly constructed and fitted prosthesis. 
The artificial limb restores his functional 
defect by giving him another source of 
power to ambulate. The prosthetic device 
makes him look and feel whole and thus 
restores confidence in himself as a normal 
person. Finally, by the restoration of his 
physical appearance he is restored to social 
normality. 

And what were the contributions of the 
war to the advancement of prostheses? We 
were led to expect miracles from the in- 
ventors’ pipe dreams. After all we had 
performed a miracle of production. We 
had invented an atomic bomb, we had 
developed a thousand and one engineering 
improvements which gai'e us the measure 
of superiority against two of the greatest 
fighting dynasties in history. Could not 
this same engineering genius devise new 
miracles in the form of prosthetic devices? 
Alas neither private industry nor govern- 
ment mobilized engineering skills have 
. found the Rosetta stone to unlock the 
mystery of human movement. Some minor 
improvements are in the course of devel- 
opment; some ideas like the suction socket 
have been rediscovered by the Germans 
after an American first described it more 
than eighty years ago. In the main there 
have been no major improvements. Plas- 
tics are still in the first stage. Cosmetic 
gloves show promise. Tlie basic material 
ideas employed in artificial limbs today 
are those that have been in use for more 
than fiftv^ years. This is not to be construed 
that they are not satisfactory .for they 
have given comfort and utility to millions 
of users. 

But there are other contributions of the 
war to the problem of prosthesis that are 
just as important as improved materials or 


special devices. This has to do with organi- 
zation of prosthetic services. At the 
amputation centers the prosthetic service 
was concerned with three phases, the 
selection of the prosthesis, its fabrication 
and the fitting. The selection of a pros- 
thetic device was the proper responsibility 
of the medical officer who was trained not 
only as an amputation surgeon but also as a 
limb fitting surgeon. This is a new depar- 
ture in this country for only in England at 
the Ministry of Pensions center at Roe- 
hampton does this obtain. This means that 
as a result of war experience the Army 
and Navy trained surgeons to be able to 
inspect a limb and critically evaluate it. 
Thus he was in a position to certify as to its 
value in the given case. Tliis is a far cry 
from the average surgeon who must accept 
the limb makers judgment unless he has 
had the special opportunity to familiarize 
himself with problems of prosthesis. 

Selection of prosthesis is of especial im- 
portance in the upper extremity. For the 
lower extremity prosthesis is pretty well 
standardized. In the upper extremity, how- 
ever, the prosthesis is selected not just to 
fit the patient’s stump, but to fit his whole 
personality and total industrial and social 
needs. There is no one miracle arm that 
will answer all these demands. An inter- 
changeable dress and work arm will have 
to meet the needs of the average person in 
industry. But whether it is to be operated 
by standard lanyards and shoulder con- 
trols or by cineplastic controls will always 
be the personal decision of the patient 
himself. 

The establishment of facilities for the 
fabrication of the prosthesis in the hospital 
amputation center was a distinct innova- 
tion. Not only were standard materials 
such as wood.fiber and metal employed but 
experimental research was carried on with 
plastics. The advantage of this program of 
fabrication and fitting for the patient was 
obvious. Instead of bringing the patient 
to the limb fitter the latter was brought to 
him. The fitting of artificial limbs is an art 
requiring great skill and experience yet the 
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military limb making and fitting personnel 
gradually developed these skills after man)' 
false starts. 

TRAINING 

' The fifth step in the rehabilitation pro- 
gram of the amputee was the training pro- 
gram instituted for the adjustment of the 
amputee to his limb. This, too, was an in- 
novation not only for the militar)' estab- 
lishments but for the whole limb industry. 
It filled a serious gap in the total adjust- 
ment of the amputee that had been given 
too little attention in the past. One of the 
shortcomings of private limb industry was 
their inability to furnish proper training in 
the usfe of the limb. While a certain number 
of amputees adjusted themselves quicki)' 
to their limb and became satisfactory 
walkers or users of arm prosthesis, the 
majority made only a mediocre adjustment 
to their limb. Another group found it im- 
possible to wear their limbs at all. By 
systematic training the middle group be- 
came excellent walkers while even those 
with above knee bilaterals and other serious 
handicaps became satisfactory walkers. 

The training program required trained 
personnel and systematic activities as a 
result of which the patient learned balance, 
proper gait, and control and ability to make 
the most out of his limb. After basic train- 


ing was completed training and condition- 
ing were continued to include all the routine 
pursuits of life, dancing, athletic sports, 
roller skating, etc. Thus the amputee was 
prepared to take his place at work in the 
community and in the family without ask-, 
ing any favors. 

SUMMARY 

This then was the contribution of the 
war toward the advance of knowledge con- 
cerning amputations that only by an inte- 
grated plan of action can the amputee 
be properly served. Such a program in- 
cludes the five points of psychological 
preparation, surgery, after-care of stump, 
prothesis and training. The war experience 
points a lesson to those of us who in civilian 
life are responsible for the rehabilitation of 
the physically handicapped. In four years 
that produced 18,000 military ampute^ 
120,000 civilians lost their limbs by acci- 
dental injuries and disease. For them no 
comprehensive program comparable to the 
military program exists; but if they are to 
be reassimilated into American life, they 
must be provided with those facilities. It is 
the hope of the Office of Vocational Re- 
habilitation that civilian centers will be 
established that will follow the satisfactorj' 
trend of military amputation centers. 





FREE TENDON GRAFTS IN SECONDARY FLEXOR TENDON 
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A COMMON injury requiring the use 
of a free graft in secondary repair is 
the severed deep flexor tendon in 
the distal palm or proximal phalanx. The 
tendon is disrupted in the region of the 
proximal annular ligament where a pri- 
mary suture frequently fails, unless it is 
done with the most exacting technic under 
favorable conditions. Severed tendons com- 
plicated by fractures of the metacarpals 
or phalanges, as seen in crush and missile 
injuries, are repaired following union of the 
fractures, resurfacing if necessary and 
Joint mobilization. In clean wounds, even 
though tendon repair is delayed, severed 
palmar and digital nerves can be sutured 
at the time of primary wound closure. 

This discussion deals only with those 
patients that come to secondary repair 
because of a loss of interphalangeal Joint 
flexion. Our problem is the restoration of a 
strong, freely gliding tendon of sufficient 
amplitude to permit the finger to be 
flexed in coordination with the other fingers 
through a useful functional range. We 
resort to a free graft or transfer, because 
of tendon retraction and the desirability 
of having an intact tendon witliin the 
finger. In general, one badly injured finger 
is not worth reconstruction, ^^fllen the 
hand injury is extensive, however, our aim 
should be to restore any part which may 
contribute to the end functional result. 
For example, a free graft may not fully 
flex a finger but it may stabilize it to such a 
, degree that a good pinch with the thumb 
is possible. For the best results in free 
flexor tendon grafting the palm and fingers 
must be covered by skin free of scar, the 
Joints must be mobile and good sensation 
must be present. 


If the sublimis tendon is intact, produc- . 
ing good proximal interphalangeal Joint 
flexion, a free graft is not indicated. It is 
better to fuse or tenodese the distal inter- 
phalangeal Joint at approximatelj- 30 
degrees of flexion. In primary repair, when 
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Fig. 1. Sketch showing free tendon graft.' 


the profundus tendon is severed distal to 
the sublimis bifurcation in the region of the 
middle phalanx, an end-to-end approxima- 
tion of the tendon may be possible. The 
suture should be made as near the pro- 
fundus insertion as possible even if it means 
sacrificing a portion of the distal stump. 


OPERATIVE principles AND TECHNIC 

The fingers and palm are opened by 
lateral and curved incisions under tourni- 
quet hemostasis. (Fig. 3.) If the sublimis 
tendon is to be used as a free graft, it can 
be withdrawn through a transverse incision 
at the vTist. Small caliber tendon grafts are 
preferable, for they are readily* vascularized 
and are not constricted by the rigid annular 
ligaments. The palmaris longus or the toe 
extensors make excellent grafts and are 
easily obtained. They will hjqDertrophy if 
necessary to meet the functional demand 
placed upon them. Free grafts undergo 
swelling during the early postoperative 
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Fig. 2 . A and n, nn intact finger frcshlj' amputated showing the extent of the 
fibrous, flexor tendon she.ath. Traction on extensor and deep flexor tendon 
produces only limited extension and flexion. The tendon has remained 
inactive within the sheath for several months following a wrist injury' and 
the tendon has become adherent, c and o, excision of the sheath excepting two 
pulleys permits improved extension and full flexion. A similar condition 
exists when a free graft is placed within a fibrous sheath. By eliminating all 
but two pulleys, adherence of the graft to a rigid structure is partially 
eliminated. 


phase and pressure necrosis or adhesion of 
the graft may result if there is not ample 
space within the annular ligaments. If the 
graft lies on a cicatricial bed or exposed 
bone, paratenon from over the triceps 
tendon should be interposed to form a glid- 
ing mechanism or the graft can be trans- 
planted with its paratenon intact. 

One of the most important features in 
preparing the finger for a free tendon graft 
is a complete excision of the fibrous 
tendon sheath, excepting enough of the 
pertinent pulle3is (annular ligaments) to 
prevent bowstringing. (Figs, i and 2.) 
They are located near the bases of the 
proximal and middle phalanges. If theji^ 
are destroji'ed or collapsed, only the proxi- 
mal o,ne should be reconstructed at the 
time oKvtendon grafting. The flexor tendon 
remnant!? are removed, leaving only the 
stump ot\the profundus tendon at its 
insertion. 0^. i.) Soft tissue and not the 
tendon sheathis a prime requisite for good 
function of fre^endon grafts within fingers. 


Wlien a retracted tendon is prolonged 
with a free graft, the length of the graft 
must be carefullj' determined to insure 
coordinated muscle balance and function 
within a useful range. A graft will shrink 
somewhat but a retracted muscle may 
compensate b}' an increase of amplitude. 
A graft is approximate!}'' the correct length 
when it holds the finger in a neutral position 
with a flexor tone equal to the normal 
finger. Correct tendon graft length is 
facilitated by placing a strong proximal 
suture first; then, with the graft threaded 
through the pullej's the distal suture can be 
placed at the proper tension. 

A profundus tendon maji^ retract less 
than a sublimis tendon when severed, if it 
remains in continuitj'- with an intact 
lumbrical muscle or if it is checked b}'’ an 
adjacent profundus tendon. Before an}”^ 
severed tendon is prolonged with a free 
graft, its amplitude should be determined 
531^ traction, for it is futile to prolong a 
severel}' contracted flexor muscle with_a 
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Fig. 3. A to H, steps illustrating the use of a free graft to repair a severed profundus 
tendon. Note the site of injurj' and the testing position of the intact index, middle and 
ring fingers. The injured portion of the tendon is discarded and a palmaris longus 
graft is sutured to the profundus at the lumberical level, threaded through two pulleys 
and united to the profundus stump at the terminal phalanx with steel wire. With 
the graft in place, tlie finger assumes the same degree of flexion as the intact ring ana 
middle fingers. Between two and three months of persistent exercise beginning three 
weeks postoperatively arc required to gain function. 


graft and e.xpect sufficient amplitude to 
develop for full finger flexion. In fingers, 
either the profundus or sublimis can be 
used for power. The profundi are the 
stronger and are preferable but only that of 
the index finger has full independent action. 
The sublimi are all independent. A free 
graft of either or of all the three common 
profundus tendons must therefore be care- 
fully coordinated if the middle, ring and 


little fingers are to flex and extend in uni- 
son. In some few patients it maj'^ be 
desirable to utilize a sublimis for power 
if its amplitude is greater. The sublimis 
of the little finger is usually too small for 
use, either as a graft or for power. When- 
ever a profundus tendon is prolonged with a 
graft, additional motor power can be 
gained by suturing to it the associated 
sublimis tendon at the wrist. 
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Fig. 3.1 and j, range of motion gained during the 
first six weeks of active exercise. About 15 de- 
grees of flexion have been gained at the distal 
interphalangcal joint. A complete range should 
■result by the end of six months. 



Fig. 4. Method of e,xercising finger to gain flexion 
of interphalangcal joints by first holding tlic 
metacarpophalangeal joint rigid, thus trans- 
mitting the pull to the proximal interphalan- 
geal joint; then by holding both metacarpo- 
phalangeal and proximal interphalangcal 
^ints, the pull can be directed toward tlie 
distal interphalangcal joint. 

A sturdy, proximal end-to-end suture 
and firm fixation of the tendon graft at 
the insertion is imperative. The Bunnell 
suture with untreated silk 
(No. 3) or twisted Njdon (No. 49) is 
pr^erred for the proximal tendon juncture 
and his stainless steel wire (No. 34) 
technic at the insertion. (Figs, i and 3,) 
If the profundus is used the graft should be 
sutured at the level of the lumbrical origin 
in the soft tissue of the palm — the tendon 
covered by this muscle. 
Full finger flexion cannot be gained, if in 
the presence of an intact lumbrical, the 
graft is made too long or if the lumbrical 
is contracted. The lumbrical muscle acts 
both as a flexor of the metacarpophalangeal 


joint and as an extensor of the interphalan- 
geal joints; its base (origin) is the shifting 
profundus tendon. Actually, the profundus 
muscle has a dual insertion through the' 
tendon and the lumbrical. Its direct pull is 
transmitted to the terminal phalanx but at 



Fig. 5, Criterion for results as expressed in this 
paper. 

all times excursion of the tendon is acted 
bn by the lumbrical; as the finger is 
extended the lumbrical relaxes the inter- 
halangeal joints by advancing the profun- 
dus tendon. In finger flexion the lumbrical 
through its extensor action on the inter- 
phalangeal joints prevents acute flexion 
of the distal interphalangcal joint. Kaplan® 
has aptly termed the .lumbrical as the 
moderator between the long extensor and 
flexor tendons. 

Fowler has shown that an intact ring 
finger sublimis tendon can be detached 
at the proximal interphalangcal joint, 
withdrawn through a palmar incision 
and transferred to the little finger to replace 
a severed profundus tendon. The ring 
sublimis tendon can also be transferred 
to the terminal phalanx of the thumb, if a 
damaged flexor pollicis longus tendon is 
not amenable to repair either by suture 
or graft or especially if the muscle has 
been damaged. This transfer eliminates 
the use of a free graft and provides an 
intact tendon from muscle to insertion, 
which is free of anj'^ suture. However, the 
transferred tendon acts as a free graft, in 
that it must also regain a blood supply 
for its survival. Tendon grafts do poorl}' in 
anesthetic fingers and should not be 
placed until sensation has been restored 
through nerve suture. 
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Fig. 6. Case i. a to c, laceration of subHmus and profundus tendons of all 
fingers at distal palmar crease. Primarj" suture wth black silk resulting 
in a useless hand. Results following one-stage removal of all sublimi and 
prolongation of the four profundi with free sublimis grafts. 



Fig. 7. Case 2. to d, crushing injury' of hand with partial loss of digits and 
complete loss of middle and ring finger interphalangeal joint flexion. Ring 
finger resurfaced with pedicle flap. Free tendon grafts placed in middle and 
ring fingers. Pullej' constructed at middle phalanx of ring finger. 


Careful hemostasis and a pressure dress- 
ing will prevent the formation of a hema- 
toma in the palm. Stainless steel wire 
(No. 36) is used for skin closure. Relaxation 
of the tendon is gained by immobilizing 
the hand in a dorsal plaster splint with the 
wrist, metacarpophalangeal and proxi- 
mal interphalangeal joints each flexed at 
approximate!}'- 45 degrees. The dressing is 
not disturbed for three weeks and uninter- 
rupted elevation of the hand is important 
for at least forty-eight hours following 
operation. 

Good primary healing with a minimum 
of cicatrix is gained through immobiliza- 


tion. Early motion .has no place in free 
tendon grafting, for not until three weeks 
have passed are the tendon junctures 
united. An untrauraatized tendon will not 
adhere firmly to surrounding soft tissue 
if left undisturbed for this period. During 
the earty postoperative phase, when the 
graft is swollen, softened and avascular, 
motion promotes the formation of scar 
and adhesions. The cicatricial index ’ and 
reaction to injury varies in patients and 
has some influence on the final functional 
result in tendon surgery. 

At the end of three weeks the skin 
sutures are removed and the pull-out wire 


AfncncAfi J<rsfr^iof 


Littlcr—PIcxor Tendon Repair 


htf'ffur.ry, 1917 


/■ 

/ 



c . / 

> ''' 


1 

L.*.. 

Fio. Jj. Oi£e i:t. F, F. a to c, flvxor tendon 
laceration. Function fiaintd f.vo month*; 
after free tendon jrraft. 



Fig. 9. Case 4. N. G. a and e, crushing and 
' lacerating v.ound icvolving ulnar aspect 
of palm, severing ri.-^ and little finger 
flexors and ulnar nerve- Nerve repair and 
free tendon grafts dons together. Poor 
result on anesthetic little finger and good 
result on partially anesthetic ring finger. 
Sensation should have been restor^ to the 
fingers prior to tendon grafting. 



Fio. 10. Case y. J. B. a, e and c, flexor ten- 
dons lacerated at base of index finger. 
Primary sill: repair resulted in a flexion 
contracture at the proximal intcrphalan- 
gca! joint. Oimplctc interphaiangeal 
joint flexion and extension regained in 
three months following a free graft. 

at the terminaJ phalan.x is withdrawn. 
Passive joint c.xercises are carried out 
during the following three or four days and 
then active flc.xion is started. During the 
latter part of the fourth tveek the patient is 
instructed to hold firmly in e.xtension the 
metacarpophalangeal joint, thus transmit- 
ting the pull to the proximal inter- 
phalangeal joint. (Fig. 4.) If this is not 
done flexion v.-ill be gained only at the 
former joint. A gripping block made of 
soft wood b3' i-?i by % inches is 
e.xcellent for exercising the finger. Persistent 
active e.xercise is important in gaining good 
finger flexion. 

RESULTS 

In manjr patients a near complete res- 
toration of flexor function has been 
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achieved, in few has a complete failure 
resulted. An analysis of the failures and 
poor results shows that generally one or 
more contraindications to favorable re- 
sults were involved. However, in one 
patient the graft was ruptured from its 
insertion; in another patient, following 
tendolysis in the palm, the tendon ruptured 
ten days postoperatively while being ex- 
ercised. Pressure necrosis disrupted one 
tendon graft at the proximal pulley. 

A total of thirty-six free flexor tendon 
grafts were placed in the fingers of twenty- 
eight patients. The principles as outlined by 
Bunnell were followed in all patients. Fifty 
per cent of the results were excellent, 32 
per cent were good and 18 per cent poor. 

(Fig. 5-) 

In badly crippled hands, a limited range 
of finger flexion and extension gained 
through tendon grafting, may be so useful 
that to classify the result as poor on range 
alone is unjust. In the otherwise normal 
hand, however, a finger that does not flex 
within the good category is a detriment 
to general hand function. 
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Fig. II. Case 6. H. S. a, b and c, compound frac- 
ture dislocation of thumb metacarpophalan- 
geal joint with loss of metacarpal head and 
long flc.xor tendon. Joint fusion was followed 
bj' a free tendon' graft from wrist to terminal 
phalanx; full flexion and extension regained. 
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Fig. 12. Case 7. a, b and c, function gained through free flexor tendon graft of the little 

finger. 




PLASTIC SURGERY IN ACUTE TRAUMA =»= 


J. Huber Wagner, m.d. 

I’lTTSDURGH PENNSYLVANIA 


T he surgeon of today whose work in- 
cludes the surgery of acute traiinui 
must be prepared to use every method 
that will facilitate the early recovery of 
the patient, prevent deformities and dis- 
figurement and by so doing restore the 
patient to his gainful occupation as soon 
as possible. To this end he must have 
thorough knowledge of the jiractical appli- 
cation of the principles of plastic surgery. 
At the time of the first actual treatment 
of the wound, regardless of the extent of 
the trauma, the surgeon should and must 
visualize the possible end result, both as to 
deformity and to loss of function. To 
minimize either a potential deformity or 
loss of function he must be alert to the 
use of any and all of the various pro- 
cedures of plastic surgery which will prob- 
ably cover raw surfaces that arc present. 
By covering the denuded area one mate- 
rially cuts down the cicatrix and permits 
in most cases early active use of the part, 
with maintenance of function within mean 
physiologic limits. 

At first, such treatment seems far 
fetched, especially in many cases of severe 
trauma with exposure of large vessels and 
nerves that cannot be covered by prefer- 
ence with remaining skin and subcutaneous 
tissues. However, in these patients the use 
of a thin or thick split-skin graft immedi- 
ately results, many times, in a living graft 
with excellent covering of the previously 
exposed areas and obviates the necessity 
for further or later reconstructive surgery. 
Frequently, this type of coverage is found 
to be entirely adequate; however, if later 
for cosmetic reasons it is found advisable, 
further plastic procedures can still be 
carried out on clean, closed tissues. 

The early use of grafts not only prevents 


fibrosis with its resulting edema but pre- 
serves to a great extent a considerable 
portion of the lymphatic system, per- 
mitting possible regeneration of the lymph 
vascular channels with their early return 
of function. Thc.se grafts also act as a 
limiting membrane, preventing fluid loss, 
the entry of bacteria in the wound and 
permit early application of pressure to the 
involved area. 1 n short, skin is the normal 
and superior cover of the internal tissues. 
The early and proper use of plastic pro- 
cedures in surger}' of acute trauma involv- 
ing large defects of skin and soft parts can 
shorten materially the hospital stay of the 
patient, to say nothing of preserving the 
remaining function of the involved part. 
If not so treated, the function might be 
markedly decreased by the resultant fi- 
brosis, ankylosis and atrophy which devel- 
ops if the wound is allowed to heal by the 
process of granulation and cicatrization. , 
The principles of plastic surgerygained 
from the Hindus who first practiced rhino- 
plast}' to the Italian masters of the Renais- 
sance, particularly Gaspard Tagliacozzr, 
Carpus of England; Grafi' in Germany in 
the early nineteenth century and then 
Reverdin, 1871, in Geneva; Ollier in 1S72 
in Lyons; Thiersch in 1874 Wolfe in 
1875 in Glasgow have formed the basis of 
our present day methods. These, of course, 
have been modified and clarified for present 
day usage by our own confreres following 
the teachings of the late Dr. Staige Davis 
of Baltimore; Dr. Vilray Blair of St. Louis 
and Gilles, Pickerill and Hunt of England. 
The past war has permitted the develop- 
ment of a group of young, enthusiastic 
surgeons who specialize in plastic surgery 
and who have to a marked degree stabilized 
our modern methods. 


From the Si. Francis Hospital and the Western Pennsylvania Hospital, Pittsburgh, Pa. 
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The ideal and primary principle of all 
surgery is absolute asepsis. Such wounds or 
recipient surfaces must be surgically clean. 
Prior to the use of sulfonamides and anti- 
biotics there was always a question as to 
whether one had attained such conditions 
but with the advent of these drugs and the 
local use of the Carrel-Dakin technic or 
zinc peroxide (and in the future by other 
antibiotics, bacteriostatics and bacterio- 
lytics now in development) one may carry 
on with greater assurance of success. 

TYPES OF GRAFTS 

The Celsus type, or shifting of the skin 
and subcutaneous tissue, is often used to 
cover exposed bone, such as compound 
fractures of the tibia. The essential fac- 
tors are maintained of blood supply, 
proper venous and lymph drainage and 
sufficient relaxation of the shifted flap to 
insure circulation. The tension must be 
minimal and cannot be expressed in figures. 
The experience of the surgeon and his 
surgical judgment must be his guide. This 
type of graft also provides adequate cover- 
ing for wounds having exposed bones and 
tendons, as in the forearm, and will pre- 
pare an area allowing further surgical 
procedures such as bone grafting. After 
shifting a graft the denuded area over 
muscle, deep fascia and other soft struc- 
ture should immediately be covered with a 
thin or thick-split graft. 

Free Grafts, (i) Thiersch grafts (epi- 
dermal or Ollier-Thiersch grafts). This 
split graft is generally used to cover the 
granulating wound surfaces when in the 
early treatment, by force of circumstance, 
the wound had to be treated conserva- 
tively. Tills type of graft may also be used 
to replace mucous membrane since by a 
certain degree of metaplasia it readily 
adapts itself to moist surfaces although it 
never takes on the full characteristics of 
mucosa. This has been demonstrated b}"" 
plastic surgeons and in our experience in 
the employment of grafts used for recon- 
struction of the nose, the lips and the 
interior of the buccal cavity. We also haA^e 


two cases on record in which there was a 
complete loss of the urethra i inch in 
length, following a compound fracture of 
the pelvis that functioned nicely by the 
implantation of such a graft. (The thick- 
split graft is used more often to cover large 
defects). This type of graft has good 
resistance to infection with a minimal 
amount of contracture. 

(2) Full-thickness, Wolfe or Wolfe- 
Krause grafts. These -grafts are used in 
reconstructive surgery and have limita- 
tions but when employed successfully thej'^ 
give . the best cosmetic and functional 
results. Plastic surgeons are developing its 
use daily. Brown of St. Louis has had 
excellent results in its application to 
facial defects. 

Pinch Grafts or Reverdin. These grafts 
are of two varieties, the thin type as first 
advocated by Reverdin and the thick type 
known to the modern surgeon as the Davis 
type. This type of graft is a most useful 
one and may be used when the circulation 
is impaired. It is widely used in: (i) 
directly over the tibia — new or old; (2) 
severe brush burns of the palms or (3) over 
an area which must take repeated trauma, 
as over the end of amputated fingers, toes 
and metatarsals following a traumatic 
guillotine amputation of the anterior por- 
tion of the foot, or over the heel where 
cicatrization of surrounding tissues will 
not permit a full-thickness pedicle graft. 

Pedicle Grafts. These grafts may be 
either free open flaps or the tube types 
(Italian or Gillws). This type is used when 
there is need to fill defects of not only 
cutaneous tissues but subcutaneous tissues 
and deeper structures. According to the 
availability of tissue these types of grafts 
are used either open or closed. The tube 
graft because of its assured blood suppl}^ 
is A^ery A'iable and can be twisted and 
turned quite freely. This permits multiple 
stage transfers or jump teclmic. 

In this paper AA^e cannot discuss the 
many and A'aried procedures for the recon- 
struction of fingers, thumbs, synoplastic 
stumps, etc., but must limit our discussion 
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to the early and intennediate stage of the 
care of wounds. One must keep in mind, 
however, that the preservation of the 
length of stumps which might by the use 
of tube and pedicle grafts be made to carry 
a prosthesis at a later date, rather than an 
immediate closure of a wound with a short 
and useless stump, is the preferable pro- 
cedure. Here, we mention the use of the 
so-called reverse thigh pedicle graft and 
the delayed reverse thigh flap for such 
reconstructive procedures. 

In this discussion we shall limit the field 
to that of the immediate covering of skin 
defects caused by trauma, namely, the 
phases of debridement and reparative 
surgery and shall omit that phase of 
plastic surgery that deals with reconstruc- 
tion, such as bone grafting and the pro- 
cedures necessary for free ncr\'c and tendon 
transplants. We believe the third phase 
can be largely eliminated or minimized by 
proper early attention to phases one and 
two. 

VARIOUS PROCEDURES USED 
IN ACUTE TRAUMA 

Soft Tissue Wounds Involving Skin atid 
Little ij Any oj the SubcutaJicous Fat. 
When there is loss of skin and a portion 
of the subcutaneous tissue, delayed graft- 
ing is indicated with the early treatment 
of the wound if the tissue docs not appear 
receptive. The treatment here consists of a 
rational debridement and packing of the 
wound with thin meshed gauze, either 
moistened with Dakin’s solution or dry, 
as well as a pressure dressing. After waiting 
for a period of four to ten days until 
granulation tissue has developed the skin 
grafting is carried out. Here, depending on 
the location of the lesion, either thin or 
thick-split Thiersch grafts or thick or thin 
pinch grafts may be used. When there is 
loss of skin with little or no loss of subcu- 
taneous fat, after proper debridement, 
immediate grafting using one of the above 
mentioned procedures may be done. 

Superficial Tissue Wounds with Exposure 
oj Nerves, Tendons, Blood Vessels or Bones. 


When this type of injury is encountered 
it is proper that following a complete 
debridement of the wound, an attempt at 
immediate closure using the Celsus type of 
skin shift be carried out whenever possible. 
When by the nature of the wound there is 
danger of infection or in those patients in 
whom the wound edges may be sutured 
for sccondnr\' closure following debride- 
ment this technic is feasible. Here the 
interrupted sutures arc left long and 
untied, with dry or moist gauze packs 
placed into the wound. These are left in 
place for three, five or seven days until it 
is believed that by wound inspection and 
wound bacterial count by direct smear 
(2 to 4 organisms per low powered micro- 
scopic field) infection is not likely, then 
immediately upon the removal of the 
packing the sutures are secured and the 
wound edges approximated. When there is 
marked loss of substance and complete 
closure cannot be obtained, the same pro- 
cedure can be carried out, approximating 
the skin edges as nearly as possible and 
filling the defect with either split or pinch 
grafts. A good rule here is immediate free 
graft in clean cases and delayed free graft 
in suspected or so-called dirty ones. 

Soft Tissue Injuries with Bone hivolve- 
nmit. In these cases the bone factor is 
the primary consideration. Following the 
debridement of the wound the bone must 
be taken care of with reduction and 
internal fixation whenever possible. Fol- 
lowing this, the early closure of wounds 
over the exposed bone in compound frac- 
tures is today the method of choice of the 
trained surgeon. When this procedure is 
carried out it not only converts a com- 
pound into a simple fracture but prevents 
infection and permits earl}^ bone union. 
The more recent the wound the more 
adaptable the tissues. This can be accom- 
plished by the so-called Celsus graft or 
shifting of skin and subcutaneous tissues. 
As a rule, the shifted skin flap should be 
about 2 inches in width, which allows for 
sufficient blood supply and closure of a 
denuded gap of about 4 inches of its great- 
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est width without tension at the suture 
line. This, of course, is a matter of surgical 
judgment. The denuded donor gaps left 
lateral to the shifted skin and subcutaneous 
tissue leave a fascial plane that should 
immediately be covered by free split grafts. 

The suture material we prefer is black 
silk (No. 0 or i) or njdon (Ethicon, No. o) 
to be used according to its needs. Sizes vary 
when a certain tension is necessary or 
desired. 

Crush Injuries with Traumatic Amputa- 
tion oj Digits. In these cases it is impera- 
tive that the surgeon save as much tissue 
as possible, especially the palmar and 
plantar surfaces of the fingers and toes. 
Here, the use of the Z plastic will allow 
coA'Cring with normal skin of those areas 
that require tactile sensation, pressure 
sense and permit the use of split grafts to 
cover the defects on the lateral surfaces. 
This is particularly true when the palmar 
surfaces of the thumb and index finger are 
involved. This procedure is also applicable 
to traumatic amputation of the foot and 
hand, when again the plantar surfaces of 
the foot or the palmar tissue of the hand 
should be saved if possible, in order to use 
these in covering over bone ends. How- 
ever, in other cases when cosmetics are of 
prime importance grafts should be applied 
on the stumps. 

Crush Injuries with Partial or Complete 
Evulsion of Skin ivith Possible Later Result- 
ing Amputation. In these cases it is essen- 
tial to utilize all vital tissue remaining 
when an attempt had been made to save 
the crushed portions of the toe, finger or 
e.xtremity at the time when first seen. 
Often in those patients with complete or 
partial evulsion of the skin when one can- 
not determine or be sure of the vascular 
supply, a complete excision of the remain- 
ing skin- should be done at the base of 
attachment. Following this complete re- 
moval of the underlying fat with replace- 
ment of the skin over the vital areas 
(palm and plantar surfaces), a Wolfe graft 
with pressure dressings and rest for a 
period of ten to fourteen days is the 


method of choice. (Farmer of Toronto has 
written more extensively on this subject.) 
This is a meticulous and time-consuming 
procedure and is useless unless done 
thoroughly. Here, keenness of surgical 
judgment will utilize all viable flaps to the 
utmost. This is a ver}'' useful procedure and 
if plantar or palmar flaps do not cover the 
defect, thick split, (Wolfe) or pinch (Re- 
verdin) grafts are applied. Another pro- 
cedure which can be used in this type of 
case, except in leg and arm amputations, is 
the shifting type of pedicle graft. 

Severe Injuries ivith Much Loss of Soft 
Tissue, Including Tendons, Muscle or Bone. 
Here it is necessary to save all the bone 
possible, as well as the soft tissue, by a 
thorough but rational debridement. Fol- 
lowing this the denuded area should be 
covered immediately with skin whenever 
possible. If a pedicle flap can be swung into 
the open wound area tliis should be done 
immediately so that in five, seven or nine 
days when the pack is removed from the 
wound, the pedicle graft can be immedi- 
ately sutured into position. After healing 
and take of the graft one has sound tissue 
to work through when the delaj’ed plastic 
procedures are carried out on bone and 
other tissues. At times the area may be 
temporarily covered with split-thickness 
graft, converting the open into a closed 
wound during the periods of waiting for 
the pedicle graft to develop its blood 
supply. By use of this early type of 
pedicle graft one eliminates or limits the 
formation of scar tissue over the structures 
upon which later plastic procedures must 
be done. 

It is generally conceded that exposed 
tendons and cortical bone do not support 
or 'nourish split-thickness pinch or other 
skin grafts; however, we have found in 
many instances that this assertion does not 
hold true. Hence, in a fresh wound where 
these structures are exposed and cannot be 
covered by the shifting of skin flaps, we 
have used split grafts directly on tendons, 
bones, blood vessels and nerves with com- 
plete preservation of vitality. The bone 
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should be irritated to cause minute hemor- 
rhages or revivification which permits the 
application of thin Reverdin or Thiersch 
grafts that, will obtain adequate nourish- 
ment. Here the question of whether to 
treat these wounds until granulation tissue 
appears and then grafting, or whether 
immediate grafting is preferable, has in 
our minds, been definitely resolved in 
favor of the latter for by so doing some 
partiallj' devitalized tissue may be saved. 
The graft acts as a protecting membrane 
and permits the deposit of needed nourish- 
ing elements, whatever their chemical 
composition may be. 

Soft Tissue Wounds Predisposed to Con- 
tracture Deformities Such as Axillarxr, Groin, 
Popliteal Fossa and Aiitecubital Fossa. In 
these cases the extremities should be 
immediately placed and immobilized in 
extension bj' adequate methods (plaster 
splints, etc.) with the area covered by 
thick split grafts in order to prevent con- 
tracture of the area. Here the graft should 
be ample to allow for contraction, so that 
if later plastic procedure are necessary 
enough transplanted tissues are available. 
It is easier to remove an excessive portion 
of the skin than to replace skin in a con- 
tracted area. 

PREPARATION OF RECIPIENT AREAS 
FOR DEIAYED GRAFTING 

Various methods can be utilized, de- 
pending on the condition of the recipient 
area. In moderately Infected wounds dakin- 
ization is sufficient for several days. If 
dirty, infected or superficial slough is pres- 
ent, (aluminum potassium nitrate)^ poultice 
to remove the debris followed by dakiniza- 
tion is an excellent preparation. In patients 
with micro-anerobic infection zinc peroxide 
paste, as advocated and described by 
Meleney, has given us excellent results. 
This has been extremely useful in those 
wounds that have partially healed bj- scar 
tissue with large deep sulci or trench-like 
depressions extending many times to the 
periosteum or the cicatrized interior medul- 
lary cavity of bones. Its proper use in 


certain cases that cannot be rendered 
clean by the usual routine procedure 
aluminum potassium nitrate (or the Carrel- 
Dakin technic) will give in three to seven 
days a clean healthy, firm, granulating 
surface that can readily be grafted. In 
addition to this, one has at the present 
time the systemic use of chemotherapy in 
the form of sulfa drugs, penicillin and 
streptomycin. We have hot found the local 
use of these drugs necessary, although we 
do believe in their systemic use. 

TREAT.MENT OF RECIPIENT AREA 

AT TIME OF DELAYED GR-A-FTING 

It is imperative that one get good solid 
granulation tissue. This can usually be 
obtained by curetting or shaving off the 
soft superficial layer when redundant or 
old, exuberant or flabby, insuring a good 
blood supply for the grafe. One may also' 
use penicillin in solution (40 to 100,000 
units in 5 to 10 cc. normal salt solution) 
injected into and just beneath the granula- 
tion tissue underlying the grafts after the 
grafts have been placed in position. This 
may also be used in fresh wounds. The 
tissue surrounding the grafted site nia}^ 
also be injected with tliis solution. Heil- 
man, et ah, have reported excellent results 
with this method of treatment and we have 
used it with good results. It is worthy of 
trial and observation in those cases that 
are questionable as to sterilitj- of the 
granulating or recipient surface and it is 
good in primary and dela3"ed grafting. 

Earh' treatment of anv’’ type Atyund 
which maj' involve subcutaneous tissues, 
fascia, muscles, blood vessels, nerves, 
tendons or bones and in which there is a 
loss of protective skin covering, requires 
the usual thorough debridement with the 
minimal amount of surgical trauma and the 
establishment of complete hemostasis. This 
is carried out bj' the use of the Carrel- 
Dakin technic and the so-called non-touch 
Lane technic in compound fractures. Surgi- 
cal judgment will tell one how much of the 
skin wound can .^be closed bv" suture; it 
will also tell one if the residual denuded 
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area consists of viable tissue, fascia, vessels, 
ner^'e, tendon, bone, etc., and if the con- 
tamination of these tissues has been kept 
at a minimum. If these objectives have 
been obtained, the areas should immedi- 
ately be covered by grafts of proper choice 
and maintained in position by a firm 
compression bandage of a type most effec- 
tive with the operation. At no time should 
strong tissue-devitalizing antiseptics be 


employed in -or about the wound or the 
donor area. The donor area can readily be 
dressed by covering it with simple flamed 
adhesive plaster, plus a pressure dressing. 

The foregoing are elective methods used 
on our service — these have been screened 
from reading the literature of our prede- 
cessors, personal observation and frequent 
contacts with our confreres over the past 
thirty j-ears. 




Operation for harelip is usually indicated in early infanc5\ The de- 
formity is always distressing to the parents and should be repaired as earlj^ 
as possible. Early repair of a cleft lip will minimize lip and nose deformitj’^ 
and aid in molding a coexisting deformity due to a cleft of the alveolar 
process. 

From “Operations of General Surgerj'” by Thomas G. Orr (W, B. 
Saunders Co.). 



PLASTIC SURGERY IN INDUSTRY* 
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D uring 1945, there were 2,000,000 
accidental injuries and 16,000 deaths 
in American industries. Accident 
costs alone were $600,000,000 and the total 
cost to industry was three times that 
amount.^- It is small comfort that there 
were more workers injured in accidents 
outside industry. Obviouslj^ accidental 
injuries sustained in industry, therefore, 
are a problem of great magnitude. The 
work done fay the industrial surgeons in 
caring for the injuries and directing the 
rehabilitation of the injured workmen is a 
matter of pride for the entire medical 
profession. 

Our purpose in writing this paper is to 
stress the importance of the principles of 
plastic surgery as an aid to the industrial 
surgeon in this work. 

GENERAL CONSIDERATIONS 

Three important factors must be con- 
sidered by the surgeon confronted with a 
traumatic wound; time of injury, the 
nature of contamination and the extent of 
the wound. 

Time of Injury. Probably the most 
important factor is the duration of the 
injurjf at the time repair is to be performed. 
To be sure, this is more vital in wounds 
involving tendons than in wounds of the 
face but it must be considered at all times. 
It is generally agreed that wounds of the 
face can safely be repaired at any time 
within eighteen to twenty hours after 
injury and that soft tissue injuries else- 
where on the body should be ‘repaired 
within eight to twelve hours. We have 
arbitrarily limited primary repair of ten- 
dons to those patients seen within four 
hours, as recommended by Mason.“ Repair 
of flexor tendons, particularly of the 


fingers, should not be attempted after two 
hours because of their location in a firm 
fibrous canal. Infection following repair in 
this area is particularly disastrous, both 
from the standpoint of resultant limitation 
of function and the difficulties encountered 
in obtaining satisfactory results through 
secondarj'^ repair following such infections. 

The possibilitj’^ that the local and 
systemic use of the newer chemotherapeutic 
agents may alter this factor is to be con- 
sidered but we are inclined to adopt such a 
trend with caution. 

Nature oj Contamination. The nature of 
wound contaminants is of great importance 
in making a decision to perform a primary 
repair, particularly in compound fractures 
and w'ounds involving tendons and nerves. 
Alpha, and beta hemolj^tic streptococci and 
coagulase — positiAm Staphyloccoccus au- 
reus, the organisms which are responsible 
for the bulk of severe infections, are rarely 
introduced into a wound at the time of 
injurjL These usually are from a human 
source and are introduced later from ex- 
amining fingers, mouth spray, dust from 
the ward or dressing rooms or from un- 
sterile first aid dressings, such as soiled 
handkerchief. This is, of course, exclusive 
of tetanus and gas-forming organisms. 

Extent oj Injury. Occasionally^ the pa- 
tient has sustained multiple injuries and 
his general condition does not permit pri- 
mary repair of those injuries which are the 
concern of the industrial surgeon or the 
plastic surgeon. This factor also includes 
the local extent of a wound — can it be 
repaired in the office or plant operating 
room or should it be done in a hospital? 

Secondary repair of wounds is necessary 
because of poor cosmetic or functional 
results or because primary repair at the 
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time of injury was not advisable. The 
plastic surgeon must consider tlie manner 
in which tlie wound healed, the degree of 
impairment of function and the condition 
of surrounding soft tissues before electing to 
perform a secondary operation. Wounds 
healing by primary intention may be 
revised in three to six weeks. When infec- 
tion has occurred an interval of four to 
eighteen months should be allowed. A 
complete loss of function should be cor- 
rected as soon as possible. Finally, it may 
be neeessary to remove scars and provide 
normal skin by swinging flaps or to perform 
a skin graft before secondary repair of 
deeper structures can be attempted. 

Anesthesia. Local anesthesia should be 
employed whenever possible. This may be 
afl'ected by infiltration or by nerve block. 
Five-tenths to i per cent no^•ocainc con- 
taining live to six drops of adrenalin chlo- 
ride to each ounce is a safe local anesthetic. 
Smaller quantities of a 2 per cent solution 
may be used for nerve block but the i per 
cent solution is usually suflicient. A 4 per 
cent solution of cocaine used topically is a 
useful adjunct in surgery of the eyelids, 
nose and mouth. 

SOFT TISSUE INJURIES 

Soft tissue injuries cause the greatest 
concern when they Involve an area of the 
face. The principles governing the surgical 
repair of such wounds in our clinic may well 
be adapted to soft tissue injuries of any 
part of the body. The so-called “plastic 
closure” of operative wounds has been 
used by some general surgeons with excel- 
lent results. 

After a thorough examination has shown 
the injury to be limited to the soft tissue, 
cleansing is afl'ected by a thorough scrub- 
bing with green soap and water. Care is 
used to cleanse the surrounding skin first; 
then after anesthesia is obtained the depths 
of the wounds are cleansed. The wound and 
the adjacent areas are thoroughly irrigated 
with sterile water. The skin surfaces . are 
sponged with alcohol and the area suitably 
isolated with sterile drapes. 


Our method of closing lacerations is b}’- 
no means original or unique. When the 
wound is jagged, so that a fine closure 
cannot be obtained, the skin edges are 
trimmed and straightened. Excess sub- 
cutaneous tissue is excised and the skin 
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Fig. I. White silk, inverted, vertical mattress 
sutures close the subcutaneous tissues, with the 
knot deep in the wound. Subcuticular sutures 
oppose the skin edges accurately, eliminating 
suture marks. 


is undermined for a sufficient distance in all 
directions so that the skin edges may be 
coapted without the slightest tension. 
Absolute hemostasis is accomplished by 
pressure and through the use of white silk 
ligatures. Black silk is never buried since it 
sometimes results in visible dark markings 
under the skin. 

The subcutaneous tissue is then closed 
by means of an inverted vertical mattress 
suture of white silk with the knot in the 
deepest extent of the wound. If these 
sutures have been correctly placed the skin 
edges should be in apposition. A subcuticu- 
lar suture (Halstead) of No. 0000 or No. 
000000 njfion (or occasionally fine stain- 
less steel wire) is used to assure perfect 
alignment of the skin with slight eversion 
and usuall}' a few interrupted horsehair 
sutures are inserted and tied with one 
double twist knot. (Fig. i.) Occasionally, 
in small wounds two continuous sutures 
of horsehair or nylon are used, the first 
serving to close the subcutaneous tissue 
and the second to close the skin. It is 
advisable to bring the subcuticular suture 
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Fig. 2. artist’s drawing of injurj' incurred when arm was caught in 
some gears. Tlie slircdded skin was attached only by a small 
pedicle at the medial margin. On the operating table, the skin 
became cyanotic and was immediately c.vcised. A split-thickness 
graft was applied; b, healed skin graft. The period of disability was 
greatly decreased and the functional result was excellent. 

to the surface about every inches in Wounds involving both skin and mucous 

longer wounds. The e.xternal loops can be membranes, such as those seen in the lips 
cut and the sutures removed in sections and cheeks, are immediately approximate 
with greater ease. by a figure of eight suture of No. 0000 

Such a method of suture completely nylon with the knot tied in the mouth, 
eliminates the possibility of unsightly su- This tj’^pe of suture eliminates the need for 
ture marks. The horsehair sutures are an}' tension in the skin sutures. By the 
removed on the second or third day and the tenth day all sutures have been remo^ed 
nylon subcuticular suture is remo^'ed on the leaving none in the depths of the wounm 
tenth day, although it may be left undis- The mucous membrane is so loosely closed 
turbed for a longer time. by tliis method that drainage is adequate 

The closure of wounds in which there is should infection develop, 
loss of substance may tax the ingenuity of Lacerations of the tongue heal well and 
the surgeon. Skin grafts may be necessary simple care in the suturing is the on y 
to preserve the function of exposed tendons requirement. Anesthesia can be acconi- 
but such a procedure is used on the face plished easily by nerve block, 
only as a last resort after all other methods Injuries to the eyelids present specia 
of closure have failed. They are, however, problems because of the marked deformi- 
sometlmes used to facilitate healing and are ties resulting from very slight contrac- 
later excised. When a wound is so badly tures. It is essential that the palpebral 
tom that the skin is not viable it may be margin be in perfect alignment. The first 
completely excised and a skin graft applied, suture is placed in order to accomplish thi^ 
In such an instance (Fig. 2) a patient’s arm The points of entrance and exit are selected 
was caught in some gears. The shredded approximately 3 to 4 mm. on either side 
skin was partially sutured but became of the laceration just posterior to the cilia 
cyanotic before the repair was completed, near the grey line. 

The injured skin was removed immediately This suture when tied also supplies an 
and a split-thickness graft was applied. A excellent means of traction during the rest 
complete take resulted. of the repair. The conjunctiva is closed 
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with interrupted black silk sutures. The 
skin, muscle and tarsal plates are approxi- 
mated with interrupted horsehair sutures.^^ 
Kazanjian' and Spaeth^® advocate suturing 
a vcrticle laceration of the lower lid in a 
series of Z-pIastics so that the skin sutures 
are offset from the muscle and conjunctival 
sutures. They believe that subsequent 
contracture is thereby minimized. 

The nasal skin, because of the enlarged 
pores and excess secretions over the tip 
of the nose, presents a serious problem when 
lacerations occur in this area. Healing is 
frequently complicated b}* infection and 
resultant scars are unsightly. Closure can 
best be accomplished by the use of a sub- 
cuticular suture and interrupted horsehair 
sutures. When the cartilages of the nasal 
tip are involved the mucous membrane 
requires suturing only when the structure 
of the nose has been markedly distorted. 
Frequently, nasal packs of vaseline gauze 
will suffice to maintain the mucous mem- 
brane and cartilage in position until healing 
is well under way. These can be removed on 
the fourth or fifth day. 

Lacerations of the external ear are men- 
tioned primarily to voice a word of caution. 
The healing powers of the pinna are re- 
markable and it is rarely necessary to 
debride any part of its tissue. It is far 
better to attempt a repair, no matter how 
hopeless it maj’appear and remove necrotic 
tissue later if necessary. 

We recently cared for a young man who 
had been in an accident in Avhich his 
right ear was severed completely and later 
recovered. The skin was removed and 
the cartilage was embedded in a pocket 
formed under the postauricular skin in the 
proper location for the missing portion of 
the ear. After an inteix’al of two months the 
reconstruction will be continued as pro- 
posed by Xirkham.® .Any simple primar^’^ 
repair necessary should include everj' 
effort to leave the postauricular skin as 
free of scar as possible so that it may be 
used later in anj- necessary reconstructive 
measures. 

Abrasion of the skin frequently accom- 


panies other injuries, and if not properl}'^ 
cleaned, ma}’’ result in an extremel}'^ dis- 
figuring scar not unlike a tattoo mark. 
Such an area should be thoroughly scrubbed 
with a brush, soap and water. Deeply 
embedded particles of grime should be 
picked out with a pointed knife or another 
sharp instrument. A suitable dressing is 
very like that applied to a burned area, us- 
ing a bland ointment. Sandpaper can be 
used to smooth the surface of an abrasion 
and remove cinder or powder marks. 
Dupertius'* has recently described his 
method of using small free ear lobe grafts 
comprised of skin and subcutaneous tissue 
as a means of replacement of the fat pad 
of the finger tip. 

Painful and disfiguring scars at the 
fingertips which prevent normal growth of 
the nail are frequentl}"^ seen. Douglass® has 
reported a method of repair which he has 
used successfully. The deformed nail is 
removed completely and the eponychium is 
dissected free in the sulcus over the nail 
root. The scar tissue at the fingertip is 
undermined, leaving an attachment at 
either side. An artificial fingernail, such 
as may be obtained at an}’’ cosmetic 
counter, is inserted under the scar tissue 
into the dissected sulcus. Sutures are 
placed through previously drilled holes. 
The artificial nail is left in place until the 
new nail has grown under it out over the 
scar tissue. When the artificial nail is 
removed the scar tissue band is excised. 

Douglass® -has also successful!}" replaced 
the amputated tips of fingers in four 
patients. Several years ago Gillies sug- 
gested embedding amputated fingers in the 
abdominal wall after the skin has been 
removed. The finger was to be reattached 
to the stump and covered by abdominal 
skin through a series of delayed flaps. The 
suggestion is offered here in the hope that ft 
might be successfully used in a suitable 
circumstance. 

NERVE AND TENDON INJURIES 

Tendon and ner\"e repair should not be 
attempted unless the wound is seen within 
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four hours after the injury occurred. When 
the wound has been previous!}' tampered 
with (in a physician’s office or a company 
first aid station) even to the ligation of 
vessels, the wound is closed as simply as 
possible and a secondary repair is done 
after healing has occurred. First aid should 
be limited to the application of a sterile 
dressing and a splint, bleeding being con- 
trolled by pressure or by application of a 
tourniquet rather than b}' ligatures. 

When the tendons have been repaired 
complete closure of the skin over them is 
mandatory. When necessary this may be 
done with skin flaps^ or with skin grafts. 
This is a very important procedure for all 
surgeons to know — it may save months of 
time and it may save the function of the 
hand. 

fractures of facial bones 

As a general rule, fractures of the facial 
bones should be corrected early. Impac- 
tions can be broken with relative ease 
during the first week but the difficulties 
increase rapidly after a greater interval 
as does the danger of infection. We have 
found that repair of maxillofacial injuries 
does not add risk to the patient with 
major cerebral, thoracic, abdominal or 
extremity injury. The exception is if the 
cribriform plate has been fractured. Im- 
mediate facial surgery is indicated for with 
dela}', in addition to tissue loss due to 
trauma, there is added loss due to infection 
and retraction. Therefore, as soon as the 
extent of injury is evaluated and treatment 
begun the facial repair should be performed. 

In our clinic a sj'stematic routine of 
examination has been adopted. Facing the 
patient and palpating bimanually the 
frontal bone is examined for fractures. 
Then the fingers pass over the supra- 
orbital rim lateral!}', around to the infra- 
orbital rim and back to the nose, comparing 
the two sides. A displaced zygoma and 
irregularities of the orbital rim will be 
immediately apparent. The eyelids , are 
separated and the cornea and conjunctiva 
are inspected. If there is any visual dis- 
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turbance, an ophthalmologist is consulted. 
The nasal bones are next examined for 
asymmetry or crepitus and the condition 
of the septum and the lateral wall is deter- 
mined by intranasal examination. The lips 
are separated and the teeth are checked 
for malocclusion and displacement of the 
alveolar ridge. When the maxilla is frac- 
tured movement of the entire compound or 
fragments can usually be elicited; however, 
if impaction is severe this may not be 
possible. Further observations supporting 
a diagnosis of fracture of the maxilla are 
widening or lengthening of the middle of 
the face and displacement of the orbital 
contents due to loss of support. The 
examination of the mandible is the last 
step. After observing the patient’s ability 
to open and close his mouth the tempero- 
mandibular joints are palpated, noting the 
presence of tenderness or crepitus when 
the mandible is moved. The fingers are then 
passed down the posterior border of the 
ramus thence to the body and thementum. 
With the thumb within the mouth and 
fingers behind the ascending ramus holding 
the jaw firmly, abnormal movement in the 
mandible may be detected by moving the 
chin up and down with the other hand. 

A^-rays of the skull should be routine 
procedure and although x-rays of the facial 
bones are usually not necessary they are of 
great value from a legal standpoint. 

A detailed discussion of the treatment of 
fractures of the facial bones is impossible 
in a symposium such as this. However, a 
few important points will be touched upon 
in the fractures of the various bones. 

Frontal Bones. Fragments of the frontal 
bone may sometimes be pried directly into 
place when the fracture is compounded. 
Also, the fracture may be approached 
through the sinuses and the fragments 
elevated with a chisel. We have on several 
occasions inserted an ordinary wood screw 
into the fragment, elevated it by direct 
pull and where necessary held it in position 
by attaching it with a wire to a solid arm 
embedded in a plaster of paris head cap. 

Nasal Bones. Fractures of the nasal 
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3. The Straith appliance for treating depressed 
:tures of the nasal bones includes .an adjustable 
emblj' for elevating the nasal bridge and com- 
ssing the sides of the nose. The supporting post 
imbedded in a plaster head cap. 

s may be a simple lateral displacement 
crushing fracture of the nasal bones 
the maxilla, lachrymal and ethmoid 
s. In the first instance, simple elevation 
complished with a flat instrument such 
. chisel or periosteal elevator. The 
nents are molded into position and if 
ssary the nasal cavity is packed with 
line gauze to support them. There have 
I numerous methods suggested for the 
tment of the more severe crushing 
ries of the nose, many of which are 
ifactory. We have our own apparatus 
isting of two rubber covered metal, 
which are inserted into the nares and 
flat metal pads which maj* be adjusted 
»ress on either side of the nose. This 
is fully adjustable and is supported 
bar on a plaster head cap. (Fig. 3.) The 
ating pressure witliin the nose can be 
isted by means of the thumb screws and 
liversal joint; the pads prevent spread- 
of the fragments. 

talar. Tadgett made the statement 
: fractures of the malar bone without a 
iplicating fracture of the surrounding 
es occur rarely. Usually the malar 



Fig. 4. A*-ray showing maxilla held up by buried, 
stainless steel wires passed from small drill holes in 
the frontal process, down behind the malar bone and 
fixed to teeth in the mouth. 

bone is simply driven in, great force being 
required to produce this fracture. The 
pathognomonic sign of fracture is depres- 
sion of the bone but swelling may make the 
diagnosis difficult. Distortion of the orbital 
rim as compared to the uninjured side, 
anesthesia of the upper lip, the infra- 
orbital area and side of the nose due to 
compression of the infra-orbital nerve, 
together with enophthalmus or diplopia 
are additional findings aiding in making the 
diagnosis. 

Correction of the deformity is relatively 
simple if attempted within the first week. 
Roberts^® suggested using a screwporte 
inserted through a small incision to elevate 
the depressed malar bone. The well known 
method of Gillies is frequentl}!- used — an 
incision in the temporal skin and fascia 
is made and a Gillies elevator or a flat 
chisel inserted downward along the tern- 




334 AmeWcan Journal of Surgery StraitH, Pilling PlflStlc SurgCf}' 


SEnrCMDER, 1947 


poral muscle deep to the displaced bone. 
Lever action over a pad on the side of the 
head will elevate the bone. 

The approach usually used by our group 
is made through a small incision in the 
buccal fold opposite the second molar 
tooth. A Cryer elevator is inserted (a 
chisel or large hemostat may be used) and 
the impaction is broken up. The bone may 
then be wedged into place with external 
pressure bj" the other hand. When the 
anterior wall of the antrum has been 
crushed it ma^^ be necessary to fill the 
cavity with gauze impregnated with vase- 
line or tincture of benzoin as support for 
the malar bone. The packing may be left 
in place for a week without risk. In badly 
comminuted fractures wiring of the malar 
bone to the frontal process is very useful.*' 

Maxilla. It has been suggested that 
surgically the maxillary bones include the 
malar, the palate, the inferior turbinates, 
the lachrymal, the nasal, the lateral masses 
of the ethmoid and the nasal septum, as 
any or all of these are likely to be involved 
in injuries characterized as fractures of the 
maxillary bones. Fractures of the maxillary 
bones may include the alveolar processes, 
the palate or the superstructure proper. 
We do not recommend the use of any 
method requiring intermaxillary wiring in 
severe injuries resulting in extreme nasal 
congestion. 

Some of our more recent patients have 
been treated by the internal wiring method 
as outlined by Adams. ^ (Fig. 4.) A double 
stainless steel wire is looped through a 
drill hole in the infra-orbital rim, if it is 
uninjured, or through a drill hole in the 
zygomatic process of the frontal bone. 
The ends of this wire are passed posterior to 
the malar bone and into the mouth. If the 
alveolar process is intact, the wires are 
attached to the premolar teeth and tight- 
ened sufficientlj’^ to support the maxilla in 
its place. When the alveolar process is 
fractured a silver arch bar is first attached 
to the teeth and traction is then applied 
to the bar. 

We have also obtained good results with 


Fiederspeil’s method of passing wire at- 
tached to the teeth superiorly and an- 
teriorly through the check to a framework 
embedded in a plaster head cap.® This 
method provides better traction for those 
patients in whom the maxilla is displaced 
posteriorly as well as downward but the 
patient is subjected to the discomfort of 
the head cap. 

A'landible. Numerous dental splints 
have been devised for fixation of fractures 
of the lower jaw but they are difficult to 
make and appl3'. Complete immobilization 
of the lower jaw can be simplj' accom- 
plished b^' wiring the teeth to the teeth of 
the upper jaw. No external splints or 
bandages are necessary'. When the man- 
dible is edentulous the wires may be passed 
around the bone and the prosthesis or a 
molded splint and the intermaxillar}' wires 
applied. 

In general, fractures of the ramus and the 
bodj' of the mandible are easily treated by 
simple intermaxillary wiring. It is gener- 
ally’' agreed that fractures of the neck of 
the condyde are best treated conserv’atively’, 
with the theory that if union does not 
occur a false joint will be formed which will 
function adequateIy^ Padgett^ ^ stated that 
when the fracture is high the condyde may’ 
be removed and that when it is near the 
ramus open reduction may’ be done. 

Fractures at the angle are difficult to 
manage. When the ramus has been pulled 
too far forward a wire loop may’ be placed 
through a hole in the posterior part of the 
.angle and attached by’ an elastic band to 
a plaster head cap extending down over the 
mastoid region. 

LATER CARE OF FACIAL INJURIES 

The procedures useful to the ^ plastic 
surgeon in the late care of facial injuries 
fall into four groups and may’ be used 
singly’ or in varydng combinations: (i) 
excision of scars; (2) substitution of soft 
tissue or bone; (3) camouflage by’ addition 
of various substances and (4) artificial in- 
ternal or external prosthesis. 
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Fig. 5. A, crushing injurj-- with heavy weiglit fifteen years before resulted in wound shown above 
which would not heal under usual treatment. Split-skin grafts had not been successful. Flap on 
opposite thigh has been delayed and is ready for transfer; b, “cross-leg” flap sutured in place 
before plaster cast was applied; c, healed graft, providing skin which is normal in all respects. 
Such a graft will withstand trauma better than split-thickness skin grafts. 



A B 

Fig. 6. a, the Straith profilometer, when set at normal, indicates the 
amount of cartilage necessary to reconstruct the nasal bridge; 

B, showing normal measurements on profilometer after cartilage 
transplant. 

Soft Tissue. All too frequently dis- original scar. Replacement of skin by skin 
figuring suture marks mar an otherwise graft, Esser (swinging) flaps from adjacent 
satisfactory repair of injuries of the facial areas or by tube pedicle from distant areas 
skin. They are very difficult to correct for may be necessary. The transfer of skin 
their complete removal necessitates ex- from other parts of the body to the face is 
cision of an excessive amount of skin. The seldom completely satisfactory since the 
careless use of large suture material and color and texture is never the same as that 
failure to remove the sutures early are the of the facial skin. However, the postauri- 
primary causes of such scars. cular and neck skin is often quite similar 

Scars resulting from wounds from which and replacements from these areas are not 
tissue has been lost may be excised and the particularly noticeable, 
wound closed in a fine scar if small enough. For the transfer of skin and subcutaneous 
Such scars have usually contracted severely tissue short distances to fill defects, cover 
and the relaxation of the tissues after re- tendons and to replace scar tissue on 
moval of the scar frequently results in a weight-bearing surfaces, the simple pedicle 
wound several times larger than the flap may be used. (Fig. 5.) It is advisable 
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to skin graft the donor area and the raw 
surface of the pedicle to decrease the 
amount of drainage. Flaps may be tubed 
to transfer tissue to more distant areas. 

Fractures. Depressions in the frontal 
bone following fractures are occasionally 



Fig. 7. Drawing showing shape and position of 
cartilage transplants in reconstruction of nasal 
bridge. A post for support of the nasal tip is 
shown resting on the nasal spine of the 
maxilla. 

seen and although they may cause no func- 
tional disturbance they are extremely dis- 
figuring. Preserved cartilage can be used 
to fill such defects, either as a carved solid 
piece or as diced or pulverized cartilage. 
An incision is made in the ej’^ebrow or in 
one of the normal skin creases of the fore- 
head and the skin is elevated throughout 
the entire defect. It is tedious and difficult 
to shape a solid piece of cartilage to fit a 
defect of the frontal bone. \Vhen too thin a 
piece is used it frequently curls and the 
edges become visible under the skin. The 
same objection holds with shaved cartilage; 
therefore, we have been using finelj’’ cut or 
pulverized cartilage, injected into the pre- 
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pared pocket under the skin with the 
De-Kleine Chondrajet." The cartilage can 
be molded into shape after the incision is 
closed and a pressure dressing is applied 
to prevent hematoma formation. 

Fractures of the nasal bones may result 
in a marked deflection deformity of the 
nose, a saddle nose or a hump nose with a 
depressed tip. A rhinoplasty will correct 
the deflection deformity or a marked hump 
on the bridge of the nose. Even in a saddle 
nose, it is often better to perform a rhino- 
plasty first, and later to attempt some 
method of restoring the bridge to normal 
pleasing proportions. Various methods of 
reconstruction for saddle nose have been 
developed, such as the use’ of autogenous 
rib cartilage, the use of a piece of the crest 
of the ilum and the implantation of ear 
cartilage. O’Connor and Pierce*^ have de- 
veloped a method of presendng cartilage 
and have shown that presersmd homologous 
cartilage can be used for such purposes. 

For the past twelve years, a|l saddle 
nose deformities treated in our clinic have 
been corrected by the implantation of pre- 
served homologous rib cartilage. Prior to 
that time autogenous cartilage had been 
used but one or two unfortunate experi- 
ences with the chest wound prompted the 
adoption of the preserved cartilage 
transplant. 

The Straith profilometer (Fig. 6) is used 
to measure the amount of depression in a 
saddle nose and to indicate the shape ai^ 
size of the cartilage transplant needed. 
A straight firm piece of cartilage containing 
no calcified areas is selected. It is cut to the 
proper length and thickness to form the 
bridge of the nose. Tliis is inserted through 
a columella incision into a subcutaneous 
tunnel along the bridge of the^ nose. 
Where necessary a second smaller piece of 
cartilage is shaped as a supporting post 
within the columella. (Fig. 7.) This piece 
has a forked base which will rest upon the 
maxillary spine, the upper end haying 
been shaped as a tenon to fit into a mortised 
joint in the first piece of cartilage. The 
profilometer is also of great value as an 
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Fig. S. illustrating use of profilometer in treatment of hump nose. The 
amount of tissue to be removed is measured before the operation, and 
frequent measurements are taken during the operation; n, postoperative 
result. 



A B 

Fig. 0. A, scars of both hands resulting from burns; b, showing result of skin grafts after complete e.xcision 

of scars. 


aid in reducing hump noses to the proper 
profile angle. (Fig. 8.) It makes the recon- 
struction of nasal deformities more 
accurate. 

Untreated impacted fractures of the 
malar bone result in distortion of the 
facial contours and in visual disturbances. 
Solid preserced cartilage or diced cartilage 
may be used to restore the malar eminence. 

Healed, retnided fractures of the maxilla 
may be freed with a mallet and chisel and 
held in place with proper wiring. 


BURN SCARS 

Plastic surgery as a specialty is more 
often concerned with the treatment of old 
healed burns and the resultant disfiguring 
scars and deforming contractures. Such 
scars are commonly seen on the anterior 
surface of the neck, the axilla, the anti- 
cubital and popliteal areas, near the eye- 
lids and the mouth and on the face. Severe 
burns of the hands and feet result in dis- 
abling scars. Many scars can be completely 
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Fig. 10. A, web contractures of both axillae, preventing full use of the arms. The severe 
contracture has resulted in an ulcerated area on the back ; n, restoration of function by 
massive Z-pIasty’s. The ulcer healed rapidly after tension was relieved. 


c.vcised and replaced by split-thickness skin 
grafts. (Fig g.) 

The Z-plastic operation is one of the 
most useful and valuable procedures avail- 
able to the surgeon in the treatment of 
scars and contractures anywhere about the 
body and should have first consideration. 
(Fig. 10.) Smith's has shown the wide 
variety of uses of this simple procedure 
and the e.\ccllcnt results obtained with it 
in his hands. 



f ic. II. Note ct>r.^p:cui>iiR kcloul.T! cm 

<>: ;.<isir.;; prl rcMihir.;; frimi imfortun.itc: choice 
of ritrs for rktn grAft. Wh.en ivo^ihle, 

rlir, oi!,! >... t.il.rn fr.'irs the alKlor-en. 


Manj’^ scars which are too large to permit 
complete e.vcision and closure in one pro- 
cedure maj"^ be ultimately removed in a 
number of partial excisions. Tlie normal 
surrounding skin can be advanced as much 
as possible, then as relaxation occurs 
further excision is possible until only a fine 
linear scar remains. 

Cicatricial ectropion of the lower eyelid 
causes epiphora and irritation of the c.\- 
posed conjunctiva; ectropion of the upper 
lid results in lagophthalmus which if 
marked may lead to loss of the eye. Such 
deformities can largely be prevented by 
adequate early treatment of the burn and 
early skin grafting. The importance of 
careful consideration in the choice of donor 
areas should not be overlooked. This is 
particularly important in young women. 
(Fig. II.) 

Several satisfactory procedures arc avail- 
able for correction of cicatricial ectropion. 
The destroyed tissue may be replaced by 
(i) flaps "from the nasal or temporal 
border of the lid or (2) correction of the 
defect by full-thickness graft of skin from 
a normal lid or of skin from the medial 
surface of an car. The epithelial outlay of 
Esscr docs not produce so pleasing a co.s- 
metic result as docs the method intro- 
duced by Wheeler, in which surgical ad- 
hesions are made between the upper and 
lower lids after which the graft is suturt'd 






Fig. 12. A and b, Miss M. J. T., aged nineteen, a war worker, had total scalp avulsion when a wisp of hair was caught on a revolving 
machine. The hair was cut off, and the scalp was replaced by the industrial surgeon and fixed by sutures. Unfortunately the scalp 
became necrotic as shown here eighteen days after the accident. Four days later the necrotic scalp was removed surgically by us. 



Ftc. 12, c, a dean vascular granulation is shown three weeks after removal of the necrotic scalp. The patient is ready for skin grafts. 
The entire granulating area was grafted at one operation, with thick split grafts united by sutures and clips and rendered adherent 
to the recipient bed by fibrin fixation through use of Thrombin Topical solution and blood plasma, n, the patient is shown after the 
operation. The paraffin mesh gauze dressing was fitted snugly over the grafted area and sutured to margins of the defect. No other 
pressure dressing was required. Patehes of pink color may be seen which began to appear over the graft in thirty-six hours. 
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Fig. 12. G, the patient is shown eight months after the operation. The grafted scalp is entirely liealcd. The graft ov'er tlie temple was 
done later when epithelizcd area was found to be unstalde. Tiic new cycltrows were grafted two niontlis after plastic repair of the 
scalp defect, ii, the patient wearing .a wig made from the hair which was removed from her aviilsed scalp. Tlie total period of 
hospit.alization w.as only seventy-eight days. 
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Fig. 13. A, chemical burns caused total loss of the right car and destruction of the skin over most of 
the right side of the face. Early skin grafting is necessarj- to reduce scars and contractures; b, 
a split-thickness graft was applied to the side of the face. Note heavy scars at margins of the 
graft and contracture of the right ala. Scar tissue in the region of the ear makes reconstruction of 
the ear difficult. 


in place. The surgical adhesions remain for 
sixty to ninety days. 

Severe burns of the entire face with loss 
of eyebrows and eyelashes and its associ- 

%/ V 

ated scars present one of the most heart 
rending problems in the field of industrial 
and plastic surgery. The release of con- 
tractures, replacement of scar tissue with 
skin grafts and the necessary trimming and 
fine adjustments offer a seemingly endless 
procedure which may continue ot^er a 
period of years. Although the unfortunate 
patient will never be completely satisfied 
it is possible to bring about great changes 
and improvement. (Fig. 13.) 

SCALP Abounds 

A paper dealing with the treatment of 
industrial accidents would not be complete 
without some reference to one of the most 
terrible accidents which may occur' in 
modern industrial plants — ^the irremediable 
loss of a young woman’s hair through com- 


plete scalping. The accident is sufficienth^ 
rare that the patient is very likely to fall 
into the hands of physicians who have 
never dealt with the condition. 

The accompanying illustrations (Fig. 12) 
show the course of such a patient."® A 
lock of unprotected hair was caught in 
revolving machinery and the scalp was 
completely torn away. The scalp was re- 
covered, the hair cut off and sa^"ed and the 
scalp was sutured in place by the industrial 
surgeon. The entire scalp became necrotic 
in eighteen daj’-s, was removed and the 
granulating surface was later covered with 
split-skin grafts held in place by Thrombin 
Topical* and plasma. 

McWilliams^^ collected forty cases of re- 
placement, all unsuccessful. Since the 
scalp is a complex organ with an arterial 
blood supply death is certain when the 
blood supply is destroyed. Anatomical^, 
simple replacement would appear to be 
hopeless. 

* Supplied by Parke Davis & Co. 
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right check and mouth. A full-tliickncs-; graft 
was used to release the contracture of titc right 
ala, and a semljianec of an car has been recon- 
structed from the sear tissue and a tuhed 
pedicle from the clicst. 

It is suggested that tlic avulscd scalp 
be shaved, split and the upper hairbearing 
surface be replaced ns a full-thickness graft! 
We rplize that this theory may not prove 
practical but if we ever ha^'e another 
opportunity the scalp will be treated in 
this way. However, the records of the past 
and the law of averages make this un- 
likely. We can only hope that this sug- 
gestion may help some surgeon to save a 
human being from similar permanent 
disfigurement. 

The wearing of hair nets bj’ women em- 
ployees should be mandatory'. 
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RECONSTRUCTIVE SURGERY OF THE INJURED NAIL 

Wilson A. Swanker, m.d. 

Associate Visiting Surgeon, City Hospital 
NEW YORK, NEW YORK 


T he importance of the hand has been 
compared with that of the brain in 
human economy. However important 
may be the brain, the functional eflorts 
consummated by the hand are so impera- 
tive for maintenance of life and the creation 
of new things of life that the hand makes a 
fair bid for the supreme station. As life 
becomes more and more industrialized 
the uses of the hand become more manifold 
and highly specialized. It is natural also 
with the increased use of the hand and the 
increased speed of modern industry that the 
hand is liable to more frequent injury than 
any other part of the body. Industrial 
injury demands immediate consideration 
of the states of present and future disability. 
In other words the full mechanism of work- 
men’s compensation is placed in motion. It 
is to the employee’s, employer’s and the 
Insurance carrier’s benefit to get the worker 
back to work with as little permanent disa- 
bility as possible in the shortest period of 
time. 

Most states have set up elaborate sched- 
ules and fee tables to cover most all 
traumatic work; however, there is no state 
at present that recognizes deformity or 
loss of a nail as a disability, either partial 

or total. A disabilitv mav be defined as “the 
^ «>> 

inability to work with the same degree of 
ease and comfort as before the injury was 
' sustained.” Only two states recognize dis- 
figurement of the hand as a compensable 
disability. If the injured digit is considered 
when all joints are functioning and the nail 
only is deformed or a vestige of its^Tormer 
self, it would require a very callous referee 
and doctor to swear there is no permanent 
disability. There is a disability, especially 
if the hand has been trained for delicate 
precision work or if it is employed in the 
arts of acting or modeling. It is certain that 


the ever present disfigurement as well as the 
dj^sfunction initiates the verdict of a 
permanent disability. Any procedure that 
will tend to eliminate a possibility of even a 
I per cent permanent disability result in 
one, a much more satisfied employee, two, 
less expense to the insurance carrier and 
three, better work at less expense to the 
employer. 

In the past surgery of the nail has not 
been extensive. Ingrown nails and paro- 
nychia were drained. Lacerated nails were 
usuall}’^ permitted to heal as best they 
might. In the last twenty j^ears there have 
been only four papers published in Ameri- 
can medical literature concerned with 
surgery of the nails. There is onh’- one 
textbook of surgery that in anj’- way dis- 
cusses reconstructive surgery of the nail.^ 
Reconstructive surgery of the nail may be 
divided into two groups for the purpose of 
discussion; first, the immediate repair of the 
damaged nail and second, delayed or 
secondary repair of the injured and/or 
deformed nail. 

IMMEDIATE REPAIR 

Of the various injuries that might occur 
to the nail the least severe is a subungueal 
hematoma following direct pressure on the 
nail, such as a blow with a blunt object or 
the squeezing of a finger tip between two 
hard objects. Most usually the hematoma is 
small and self-limited; however, the period 
of disability is lengthened if the presence of 
the pain factor is prolonged. Early trephine 
relieves the pressure and eliminates the 
pain almost instantaneously. Recover}* is 
facilitated, for less separation of the nail 
plate from the matrix occurs. The nail plate 
reattaches itself to the matrix much as a 
split skin graft if the trephine is carried 


.341 


342 


American Journal of Surgery 


Swanker — Injured Nail 


September, 1947 


out early. The patient may return to work 
immediately^ with a small pressure dressing 
over the nail. 

Lacerations of the nail may be longi- 
tudinal, transverse or one of many oblique 
types. The oblique lacerations are by 



Fig. I. The pressure dressing 
of sponge rubber (i) and 
metal beet (2) on the nail 
graft (4). The approxima- 
tion of the skin edge to the 
edge of the nail graft with 
mattress suture (3). 

far the more common. There is little dif- 
ference in the procedure of repairing the 
different types. With the nail that is split 
longitudinally, frequently there is no in- 
jury to the matrix other than a small 
superficial tear that frequently does not 
pass through the stratum germinativum. 
Careful, accurate approximation with su- 
tures after the method of Carter^*- insures 
good results. In this method small holes 
are bored in pairs near the free border along 
either side of the split. A fine wire suture 
is threaded through each pair of holes and 
tied tightly, so that the split or laceration is 
thorouglily approximated with two or three 
interrupted wire sutures. It has been noted 
that in addition to the above fixation a 
piece of metal sheet, such as tantalum cut 
and shaped to fit the nail plate, will 
maintain vertical approximation much 
more perfectly. Such perfect approximation 
will limit the scar formation, which will in 
turn eliminate nail deformity. The metal 
sheet protects the nail from injury^ due to 
bumps and permits an even pressure to be 
applied. This will permit the employee to 
return to work much sooner. 

In the transverse and oblique lacerations 
there is usually other soft tissue injuries. 
The extent of the debridement governs the 
reconstructive procedure. In patients in 
whom little or no debridement is required 
careful, accurate approximation of the 


fragments may be instituted. After com- 
plete hemostasis has been effected the soft 
tissues are sutured through the skin only. 
Deep sutures are not required about the 
finger tip. The nail fragments should very 
nearly fall into approximation; however, 
close approximation can only be insured by 
suturing the nail plate. This is accom- 
plished by boring small holes in pairs along 
either border of the laceration. These holes 
must be exactly^ opposite one another. 
They^ are bored on a slant from a point 
I mm. from the edge of the laceration to a 
point almost at the edge of the laceration 
on the under side of the nail plate. In this 
wayi the existing matrix is not traumatized. 
Again a metal plate is fitted to the nail and 
a small pressure dressing is applied. The 
sutures are not removed. The free border 
of the nail is kept closelyi^ clipped. The 
metal plate is worn until the laceration has 
grown out to the free border. The period 
required for this growth naturally* depends 
on the site of the laceration. However, the 
employ^ee can usually’’ continue his work 
throughout this period. 

Avulsions of the nail may' be treated in 
one of three way's. If a distal portion of the 
nail is lost without extensive matrix dam- 
age, a piece of metal sheet is cut and shaped 
to simulate the lost portion of the nail after 
the distal end has been cut smooth with a 
sharp scalpel. The thickness should simulate 
that of the nail plate. This portion is then 
bent upon itself so that the remainder of 
the piece is shaped to fit the whole nail 
plate. As the nail grows out this plate is 
pushed ahead. This method is only' effica- 
cious in those patients with an avulsion of 
the small portions of the nail. If the avul-' 
sion is extensive with minimal matrix 
damage, the remaining edge of the nail is 
straightened by' a perpendicular cut with a 
sharp scalpel. A nail graft is raised from 
another nail and used to replace the a^'ulsed 
portion. The procedure of nail grafting is 
discussed under that subtitle. Occasionally, 
this procedure will necessitate lost time; 
however, the lost time will be less than that 
required for healing without the graft and 
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the healing will be more perfect. The possi- 
bility for infection is decreased. The 
possibility for permanent deformity is 
greatly minimized if not completely elimi- 
nated. In those patients with an injured 
matrix a meticulous debridement is effected 


into the hands of a surgeon acquainted with 
nail surger}^ the need for secondary recon- 
struction will be limited to those patients 
with partial amputation, infections and 
severe avulsed contusions. There are a few • 
complications that occasionally follow the 



Fig. 2. The suture 

SO that the resulting area is smooth enough 
to receive the nail graft. Such debridement 
may, if necessary, be carried down to the 
extraperiosteal tissue about the distal 
phalanx. If the new bed is smooth the nail 
graft will stand an excellent chance of 
remaining viable. 

The partial amputation, involving the 
tip of the finger and the nail tissues, may be 
treated as an amputation by closing the 
end or as a reconstructive problem by skin 
and nail grafting. Usually the skin graft is 
an immediate procedure. The nail graft is 
effective after the skin graft has taken. At 
this time the area that was previously the 
site of the nail bed is prepared for the nail 
graft. The nail tissues that remain are 
cut to accept the graft. The skin of the 
graft is shaved down to the stratum 
papillosa or about ^ofooo of an inch of the 
superficial skin is removed. When a smooth 
bed has been prepared the nail graft is 
transplanted as in the procedure of nail 
grafting to be described. 

DELAYED REPAIR 

The secondary reconstruction of the nail 
may be undertaken any time that the 
tissue of the individual patient seems to be 
ready to accept this reconstruction. If the 
initial repair or traumatic treatment falls 



of the lacerated nail. 

initial reconstruction which will necessitate 
some minor adjustments. Pterygium of the 
nail is seen as a sequellae of faulty healing 
of longitudinal lacerations. The cuticle 
adheres to the scar tissue and extends 
distally over thfe nail in a triangle. The 
condition may be averted by constantly 
pushing back the cuticle during the healing 
process. If the condition is present, an 
incision is made through the base of the 
pterj’^gium down to the nail plate at the 
normal site of the cuticle. The pterygium 
is then shaved off the nail plate. Bleeding 
is controlled by pressure. Persistent at- 
tention is necessary to maintain the cuticle 
thereafter until the nail is fully healed. In 
those patients with a broad nail scar it may 
be necessar}”^ to excise the scar in order to get 
permanent healing without deformity. The 
repair of the nail following the excision of 
the scar follows the technic previously 
described for the repair of longitudinal 
lacerations. 

Split nails are treated like longitudinal 
lacerations. If a matrix scar is present it 
must be excised in order to have a good 
cosmetic result. 

The next most common sequellae of naif 
trauma is onychauxis. In certain patients 
the cure of this hypertrophy’- has been 
effected by removal of the nail with per- 
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sistent. trimming of the new nail as it 
grows. However, the more accurate method 
of nail removal followed by nail grafting® 
facilitates recovery, shortens the period of 
disability and eliminates permanent disa- 
bility settlements. 



Fig. 3. Nail grafting; 
the donor nail with 
the cuticle retracted; 
the graft is laid out 
with dotted lines. 

Reconstruction of a nail may be under- 
taken as soon as the other soft tissues of the 
finger tip are free of infection, have a good 
blood supply and are free of anj^ devitalized 
tissue. It is necessary to remove any de- 
formed nail plate. The matrix is preserved 
as much as possible, particularly the root 
matrix; however, all scar tissue must be 
removed before an acceptable bed is 
prepared for the nail graft. If, in the exci- 
sion of the scar tissue the viability of por- 
tions of the matrix is jeopardized, this 
matrix tissue must be debrided. The 
recipient bed must be smooth. The presence 
of matrix is unnecessary but very helpful 
as it aids in the maintenance of regular 
tissue sequence. If the removal of scar 
tissue demands it, the matrix and reticula.ds 
unguis tissue may be excised down to 
the extraperiosteal connective tissue. The 
' one imperative requirement is that the 
recipient bed thus formed is smooth, so 
that the semirigid nail graft will be given 
'complete approximation with the bed at 
all points. If the lateral nail sulci are not 
present, tissue folds can be created so that 
the freshened edge of the skin will fold in to 


appro.ximate itself with the edge of the nail 
graft. The graft which has been raised from 
the donor site is brought over and placed 
upon the recipient area. 

NAIL GRAFTING 

The technic of nail grafting'*"® is not a 
difficult one. It follows the same principles 
as split thickness skin grafting; however, 
because the graft is semirigid certain 
special conditions must be met. These are 
a perfectly smooth recipient surface and a 
definite pressure dressing. 

The preparation of the recipient site is 
described above. The recipient site is 
prepared when a perfectly smooth bed is 
consummated, irregardless of what tissue 
must be sacrificed. 

The donor nail is chosen from the finger 
or toe where the nail most nearly conforms 
to the original nail. Upon careful observa- 
tion it will be noted that the nail of each 
finger and toe is dilferent in convexity, 
length and breadth. Although it is not 
essential, it can be readily appreciated that 
the best nail to use as a donor is the cor- 
responding nail of the opposite extremity'. 
The donor nail is prepared so that the finger 
and nail are surgically clean. The size of 
the graft is laid out on the nail. The graft is 
made as large as possible. A strip of nail 
about 2 to 3 mm. is left on the lateral 
aspects in order to maintain the width of 
the nail as the new nail grov^ and to 
prevent the formation of an ingrown naih 
As nails do vary in thickness the suggested 
width is arbitrary. Enough nail plate 
should be left so that it will be strong 
enough to lend the desired support. The 
proximal end of the graft should reach 
proximal to a little more than half of the 
lunular nail plate. The graft is freed from 
the matrix bj" dissection and transferred 
to the recipient site. It is imperative that 
the recipient site is dry. The coagulum con- 
tact method of graft adhesion is employed. 
Redisolved commercial plasma and throm- 
bin is used with success. The skin edges are 
brought in contact with the graft. If a new 
bed has been made or a loss of sulcus wall 
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is present, the skin edges are rolled under- 
neath themselves to form a new sulcus. 
This is maintained by mattress sutures. 
(Fig. I.) The graft is supported with a 
covering of tantalum sheet (0.0025 of an 
inch) that is cut and shaped to exactly fit 
the graft. Pressure is applied to the graft 
through the tantalum sheet with a sponge 
rubber pad and bandage. (Fig. i.) The 
sponge rubber pad is cut to fit the graft. 
The thickness should be about 3 -^ of an 
inch. The donor area is dressed with a 
similar dressing. 

The postoperative care simulates that for 
skin grafting. The dressing is changed on 
the tenth day unless a morbid aroma arises 
suggesting death of the graft. The dressing 
is changed immediately if there is any 
evidence of drainage. A pressure dressing 
should be maintained over both recipient 
and donor areas for approximately one 
month. However, if the nail requires 
further protection the dressing should be 
continued. Occasionally, small outgrowths 
of granulation tissue appear about the 
periphery of the nail graft. This will occur 
if the skin edge and graft edge have not 
been accurately approximated. The out- 
growth is cauterized with a silver nitrate 
stick. After the nail grows out it should be 
trimmed short at its free border with a 
very sharp scissors or nail clip without 
applying pressure on the nail plate. 


The scientific explanation for the advan- 
tages gained by the use of the tantalum 
sheet in many of the described procedures 
is a bit obscured. However, it has been 
found that its use facilitates the more 
normal regeneration of the nail plate. 
Probably it acts as a trellis to direct the 
growth. In some patients an early tendenc}’^ 
to In’^pertrophy will be noted. A ^"ery mild 
dose of .Y-ray will tend to curb this excessive 
growth. A course of six very light treat- 
ments are usually used with the radio- 
sensitiveness of the matrix tissue borne in 
mind. 

It is believed that with these few tech- 
nics added to the armamentarium of the 
industrial surgeon that a distinct per- 
centage of permanent settlements ma}"^ be 
erased. 
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INJURIES TO THE ABDOMEN IN INDUSTRY* 

Grover C. Penberthy,. m.d. and Clifford D. Benson, m.d. 

DETROIT, MICHIGAN 


I T is fortunate that with improved safety 
precautions and education injuries are 
less frequent in industry than a decade 
or two ago. The nature and extent of 
surface injuries or injuries to the extremi- 
ties are usuall}^ obvious; those involving 
the abdominal viscera are less likely to be 
recognized early. 

In discussing abdominal Injuries the na- 
ture of the etiologic factor plays a major 
role in formulating our plan of treatment 
and aiding us in, diagnosing the extent 
of probably intra-abdominal injury. There- 
fore, the exact history of the nature of 
the injury is highly important. In evalu- 
ating an injury of the abdomen one should 
Inquire into the past medial history to 
determine if any pre-existing intra-abdom- 
inal lesion could play a part in the present 
clinical picture. This is especially important 
from the medicolegal standpoint as it may 
have bearing on the compensability of the 
alleged accident, not for the immediate 
period alone but for the future as well. 

Cutting or tearing injuries of the abdo- 
men are rare in industry and usually 
involve only the adbominal wall. Heavy 
moving objects or crushing objects are 
the most common etiologic causes of intra- 
abdominal injuries. Penetration of the 
abdominal cavity by small or cutting 
missiles, while not common in industry, 
require mention because often what ap- 
appears to be an insignificant surface lesion 
may involve the viscera. Probing or 
examination of the wound is of no value in 
determining the depth of the wound if the 
wound extends to or below the superficial 
fascia of the abdominal wall, since the 
mobility of the various muscles and fascia 
layers does not permit following the course 
of the missile. There is but one way to be 


sure that the peritoneum has not been 
penetrated and that is to inspect it which 
requires that it be exposed surgically. 

Occasionally, due to strenuous exercise 
there may be hemorrhagic infiltration 
of the abdominal wall without any direct 
trauma. This was seen during the train- 
ing maneuvers of World War ii and 
simulated acute appendicitis. Fruin and 
McLaughlin reported on fifty-one patients, 
96 per cent of whom were affected in the 
lower portion of the rectus muscle. Ten of 
these patients had palpable hematomas on 
admission to the hospital. Since 86 per 
cent affected the right side appendicitis 
was easily' confused with the cause and 
interpretation of the sjmiptoms and find- 
ings. Treatment of this type of injury con- 
sists of rest and the hematoma and soreness 
will subside rapidly. 

Because of the mobility of most of the 
abdominal viscera, trauma applied slowly 
is less likely to cause rupture of a viscus 
than are sharp sudden blows. A distended 
hollow viscus is more likel}’^ to rupture 
than one that is empty, while a hollow 
viscus which is the site of a pathologic 
process such as an ulcer or a diverticulum 
might be expected to rupture easil3^ Such 
a locus of a rupture is actuallj'’- rare and 
nearly all patients with a ruptured hollow 
viscus whom we have seen have had rup- 
tures through normal appearing structures. 
All intra-abdominal hollow viscera are not 
intraperitoneal and this might cause some 
confusion in diagnosis if not properlj’’ con- 
sidered. Notably, the duodenum, the as- 
cending colon, the descending colon and 
the bladder are extraperitoneal. Not onij' 
are these structures extraperitoneal but 
thej'’ are relativelj’^ fixed structures and 
do not move freel}'^ when force is applied. 


* From the surgical service of The Detroit Receiving Hospital, Wayne University College of Medicine and The 

Michigan Mutual Hospital. 
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The root of the mesentery of the small 
bowel is also .relatively fixed and is likelj’' 
to be bruised from crushing injuries. 
Solid viscera, the liver, spleen, pancreas and 
kidney are moderately fixed structures 
but have sufficient mobility and compressi- 
bility that fairly well tolerate slowly ap- 
plied pressures. The application of pressure 
applied suddenly is more apt to cause 
rupture of these structures, especiall}' if 
they are enlarged, than an even greater 
pressure applied gradually. The viscera 
of young people appear to stand trauma 
better than in the older age group. 

The diagnosis of serious damage to intra- 
abdominal structures is not usually possible 
immediately after the accident. The effects 
of a severe blow to the abdomen usually 
causes a great deal of disturbance im- 
mediately and soreness in the abdomen 
is likely to persist for some time even when 
no serious intra-abdominal injury is present. 

The fact that the patient appears to 
recover quickly from a severe blow to the 
abdomen does not rule out a serious intra- 
abdominal injury, since quite often the 
patient will appear to recover from the 
immediate effects of trauma to the ab- 
domen but will develop signs of visceral 
injury later. The following is an illustrative 
case report. 

CASE REPORTS 

Case i. L. J., aged forty-five, a mainte- 
nance man, was engaged in saving a piece of 
wood which caught in the blade and was 
thrown against his abdominal wall. At first, he 
did not think he was hurt but soon he became 
nauseous and noticed severe pain about the 
genitals and rectum with pain later in the 
abdomen. He was admitted to tlie hospital 
five hours after the accident. The physical 
c,\amination showed no surface evidence of 
trauma but the abdominal wall was rigid. An 
operation seven and one-half hours after the 
accident showed a tearing of the ileum. 

Accordingly, such a patient should be 
kept under observation or advised to re- 
port immediately after the first evidence 
of abdominal pain or nausea, weakness or 


shortness of breath on exertion. It is not 
unusual for a ruptured hollow viscus to 
result in delayed signs or symptoms for 
several hours. Those from ruptured solid 
viscera may be delayed for days or weeks. 

Following injur}"^ to the abdomen the 
development of rigidity or acute tenderness 
is an indication for exploratory laparotomj'^ 
if other signs or symptoms support the 
diagnosis of a ruptured viscus. The .v-ray 
is an important adjunct to diagnosis. In 
all instances a supine and upright flat film 
which includes the diaphragm are essential. 

Two important conditions for which 
operation is not indicated at this point, 
which may simulate a ruptured viscus so 
far as signs and symptoms are concerned, 
may be definitel}’^ diagnosed by the x-ray. 
These are ileus and acute gastric dilation. 
The latter usually follows immediately 
after the injury and may persist for some 
time; the former usually occurs some hours 
after the injury. Acute gastric dilatation is 
easily recognized by -v-ray, the supine film 
revealing a large gas shadow outlining the 
stomach, the upright film is a fluid level. 
In patients with severe prostration, cyano- 
sis, abdominal pain and tenderness, in- 
creased pulse rate and decreased blood 
pressure may be present and can simulate 
a severe abdominal lesion. Those patients 
with milder degrees may be associated with 
no more than abdominal discomfort and 
nausea. The treatment is obvious decom- 
pression by means of a nasal catheter and 
reassurance of the patient is usuall}' all 
that is required. Ileus, frequently an 
associated condition in retroperitoneal in- 
juries, is best treated by intestinal intuba- 
tion and suction drainage. 

In those patients with a ruptured 
hollow viscus the most common sites are 
the jejunum, duodenum and colon. Rup- 
ture of the bladder is not uncommon in 
association with fractures of the pelvis and 
the^ tear in the bladder is usually extra- 
peritoneal. It is strange that the cecum 
which usually contains a fair amount of 
gas is so infrequently ruptured. The colon 
which is so commonly the site of diverticuli 
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and usually contains gas might be expected 
to be more frequently ruptured. That is 
probabl}' due to its large capacity which 
permits a freer movement of the gas. 

A*-ray findings in rupture of the intestinal 
tract are diagnostic early in more than half 
the patients; later, almost ail will show 
some gas beneath the diaphragm if the tear 
is intraperitoneal and of any size. The fact 
that there is air beneath the diaphragm 
gives one no indication as to which portion 
of the gastrointestinal tract is involved. 
The finding of diffuse scattering of air in the 
retroperitoneal tissues is much more helpful 
in localizing the site of a ruptured hollow 
viscus. In rupture of the duodenum this is a 
dependable localizing sign. Fine diffuse 
mottling of gas in the subhepatic area or 
along the psoas line, especially on the right 
side, is quite unlikely to come from any. 
place but the duodenum. This retroperi- 
toneal extension of gas may be so extensive 
that it actually reaches the pelvis and the 
flat film may show a foamy appearing 
line from the area of the duodenum to the 
pelvic brim or lower; when it is present the 
film is diagnostic. The following case 
report illustrates such a condition. 

Case n. A. S., a twenty-seven year old 
black male, an employee of a concrete com- 
pany, fell one story and the air-hammer.which 
he had been using fell on his abdomcn.’Initial 
.v-ra3'^s were not diagnostic. Films made a few 
hours later, however, revealed definite, large 
numbers of small vesicles of air in the retro- 
peritoneal space as has been described. An 
exploratory operation was performed and the 
duodenum was found almost completely divided 
at the junction of the second and third portions. 
The duodenum was repaired and the patient 
made an excellent recoverj'. 

In our experience rupture of the jejunum 
is not uncommon. One might expect to find 
the rupture near the fixed portion of the 
jejunum but in our series this was not 
always the case. Usually, however, the 
tear is found in the first 2 feet of the jeju- 
num. The following case is illustrative. 

Case in. J. W., aged twenty-seven, a 
pattern worker, was struck in the abdomen by 


a board about 10 a.m. and reported to the 
plant hospital. The pain was not se%'ere so he 
returned to his home whereupon, he noticed 
some pain in his abdomen when he drank some 
broth; this was vomited almost immediatcl3^ 
Me was admitted to the hospital about six 
hours after the accident. The piwsical exami- 
nation showed a .well nourished white male, 
with an anxious look on his face. His respira- 
tions were rapid. The abdomen was board-like 
and extreme pain was apparent on the slightest 
pressure. At the site of a sligiit abrasion to the 
left and below the umbilicus the pain and 
tenderness w.as more intense. The abdomen 
was t3'mpanitic and the liver dullness partially 
obliterated. At operation ten hours after the 
accident, free brownish fluid resembling broth 
escaped from the peritoneal cavitt' and the 
presenting segments of the distended small 
intestine showed a pl.astic exudate. The point 
of laceration was about i foot distal to the 
ligament of Trietz and was large enough to 
admit the little finger. It was repaired with 
interrupted plain and fine chromic catgut 
sutures fixing the omentum at the site of repair. 

While rupture of any hollow viscus is 
like!}' to result in peritonitis, those tears 
found in the large bowel are particularly 
hazardous and require early laparotomy. 
While this is what one would expect, it is 
•worthwhile to point out that w’e have seen 
several patients in whom gas escaped into 
the peritoneal cavitj^ from a small opening 
in the colon, which caused a massive right 
subdiaphragmatic collection of gas and 
onlj' a localized well walled-off abscess 
resulted. 

The solid viscera most commonljTnjured 
in trauma to the abdomen are the liver 
and spleen. The result of rupture of either 
of these structures is that of severe loss of 
blood. Smaller tears in the liver ma}' result 
in but a small Joss of blood before clotting 
occurs. This is not usually' so in a patient 
with splenic rupture. Even small tears m 
the spleen may' continue to ooze blood oyer 
a long period, so that the first outstanding 
feature which calls attention to the serious- 
ness of the injury is severe anemia. Larger 
tears are more likely' to present the picture 
of acute blood loss. We have had little sue- 
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V cess in repairing such rents and find it 
far simpler to remove the traumatized 
spleen. Massive tears in the liver likewise 
result in acute blood loss. In such patients 
suture of the rent is usually possible, 
especially with oxidized cellulose or gelatine 
foam as supports for the suture to aid in 
the prevention of tearing, as well as the use 
of these substances in conjunction with 
thrombin to control bleeding. In massive 
tears of the liver the possibility of bile 
peritonitis is a threat and in those patients 
in whom there is an^’^ question of poor ap- 
proximation of the torn liver it is wise to 
drain. It is rarely necessary to pack the rent 
in the liver with massive gauze packing as 
the absorbable material is more effective 
aiid simpler to use. 

Traumatic peritonitis can result when 
there is no wound in the abdominal wall 
and the peritonitis is free from bacterial 
contamination. The solid organs are more 
likely to be injured from a blow than the 
hollow organs. If the bladder is injured 
with leakage of urine into the peritoneal 
cavity, a severe peritonitis results. Bile 
leaking, likewise causes a severe peritoneal 
Reaction. Blood in the peritoneal- cavity 
may be absorbed and cause little reaction 
but if it clots and the fibrin holds the cells, 
peritoneal adhesions usually result. 

Rupture of the pancreas is quite likely to 
be overlooked and small tears may result 
in a cyst formation, to be discovered at 
some time remote from the accident. The 
head of the pancreas or that portion lying 
over the spine is most likely to suffer from 
crushing injuries. It is in this portion that 
the ducts are larger and may actually 
result in great losses of pancreatic juice, 
especially following drainage of a resulting 
abscess. The following is an illustrative 
case. 

C.\SE IV. B. h'L, a forty-one year old white 
male, was admitted to the hospital JuB’- ii, 
1946, tliirty minutes after being crushed be- 
tween the back of a truck and a loading plat- 
form. On admission the patient was in severe 
pain but had no shock. Immediate .v-raj-s re- 
vealed free peritoneal air, fractured transverse 


lumbar processes and one spinous process of a 
lumbar vertebra. The patient also had bilateral 
fractured acetabulae and separation of the 
right sacroiliac joint. Immediate exploration 
under general anesthesia revealed a stomach 
which had been sectioned at the pylorus. The 
pancreas was bleeding firnely-and-ther e - was -a 
large rent in the mesentery and the ligament of 
Treitz. A subtotal gastric resection was per- 
formed. The pancreas was packed with oxycel 
gauze and the mesentery of the small bowel 
repaired. The patient made an excellent re- 
covery, being discharged in fifteen days. He 
was back at work in five months. 

Rupture of the receptaculum chyli is not 
a common injury. Usually following this 
injury there is severe upper abdominal 
pain and pain in the back. The lesser peri- 
toneal sac may become markedly dis- 
tended with lymph, and if this is drained, 
the lymph may drain to such an extent 
and for such a time that it will cause 
serious problems in water balance and 
nutrition. It is difficult to find the open- 
ing in the lymph charlnels. When possible 
to find the lymph seeping through a rent, 
it usually suffices to close the surrounding 
tissues over the area. As a rule, however, 
packing the area until scar can form to 
close the defect is the best that one can do. 

CONCLUSIONS 

Intra-abdominal lesions resulting from 
industrial accidents are serious problems. 
The recognition of such lesions is not al- 
ways easy. Unless the patient is carefully 
observed with signs and symptoms prop- 
erB'^ evaluated, the true nature of the intra- 
abdominal lesion may be overlooked. 

It is important in every injury to a 
patient involving the abdomen, to obtain 
a careful history and physical examination 
and the circumstances concerning the 
accident should be accurately recorded, 
since in many instances intra-abdominal 
lesions may develop subsequent problems, 
not only of a medical nature but of a 
legal nature as well. 

REFERENCE. 

1. Fruin, Richard L. .nnd McLaughlin, Charles W. 

U. S. Nav. M, Bull., 42: 172-177, 1944. 



INJURIES INVOLVING THE GENITOURINARY TRACT* 


Walton K. Rexford, m.d, 

AttcndinK Urologist, Cliiltircn’s Hospital of Michigan 
DETROIT, MICHIGAN 


S INCE cessation of hostilities in World 
War n, several reports have appeared 
regarding war injuries to the genito- 
urinary tract. Most of these articles have 
appeared in the Journal of Urology. Bar- 
ring penetrating wounds (gun shot and 
shell fragments) and lacerations of the 
external genitals due to land mines, etc., 
it would seem that there is little difference 
in the management of the injuries to the 
genitourinary tract in civil and military 
practice. 

In industry injuries to the genitourinary 
tract are relatively uncommon and will be 
considered under the following headings: 
(i) Lacerations of the external genitals, 
(2) prostatitis and epididimitis following 
general body trauma, such as falls, blows, 
etc., (3) lacerations of the urethra — 
pendulous, bulbous or prostatic, (4) blad- 
der and (5) kidney. 

Laceration oj the External Genitals. 
These lacerations have been extremely rare. 
It is very important to save all penile and 
scrotal skin and do a minimum amount of 
debridement as the regenerative powers of 
this skin is very great. In the end results 
this is seen in the urinary extravasation 
when large amounts of scrotal and penile 
skin have been destroyed. 

CASE REPORTS 

An airdrill tangled in a patient’s trouser leg 
and tore off most of the scrotal and penile skin, 
leaving the testicles hanging free with the blood 
supply undamaged. The testicles were buried 
in the perineum and covered with the remaining 
scrotal skin. The skin of the thighs was stitched 
together in the midline and the prepuce was 
stitched back to the skin of the abdomen at the 
root of the penis. The wound Iiealed mostly bj’’ 
first intention. At the end of three months there 


had Ijecn sufTreient regeneration and stretching 
of the penile and scrotal skin to produce 
almost a new scrotum. The anticipated plastic 
to construct a new scrotum was unnecessary. 

In the c.asc of another patient a cylinder 
head explosion caused hematoma of the penis 
resulting in impotence. A cylinder head com- 
pressor blew olT and just “dusted” across the 
anterior surface of the abdomen and thighs. 
There was a slight laceration of the prepuce 
and hemorrhage into the corpora. The end 
result was several indurated areas in the shaft 
of the penis resembling Peyronie’s disease as 
well as impotence. 

Strains Due to Slipping. Direct trauma 
to the scrotum and lower abdomen are 
often followed in a few to twenty-four 
or thirty-six hours by frequenc}^ hematuria 
and scrotal stvelling (epididimitis). These 
usually resolve under rest in bed and 
chemotheraphy. The epididimitis is often 
resistant and disability is usually shortened 
by an epididimectomy. Almost invariably 
in these patients there is pus in the prostatic 
secretions. There may be no urinarj'^ 
symptoms. Usually there is pain in the 
groin preceding the scrotal swelling, the 
inference being that the trauma flights 
up a pre-existing prostatic infection which 
extends doivn the Vas involving the 
epididymis. 

Laceration of the Urethra. Laceration of 
the pendulous urethra is rare and has 
been seen onl}' in knife wounds or fracture 
of the penis in erection. - 

Bulho-membranous lacerations are strad- 
dle or “crotch” injuries due to falling 
astride a beam, one leg down an opening 
(manhole® or loading dock), a xvrench han- 
dle blow to the perineum, etc. Figure i 
shows the triangular ligament and the 
fascias which determine the direction of the 


* All cases are the writer’s private cases unless otherwise mentioned. 
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extravasation following the laceration of 
the bulbous urethra. Free bleeding from 
the meatus independent of urination is the 
presenting sympton. There may or may not 
be acute retention of urine and there may 
be extravasation into the tissues with very 



Fig. I. The fasciae of the penis and scrotvim 
are important as they control the direction of 
the extravasation of urine. Particular atten- 
tion is directed to the triangular ligament 
(after Wesson^). 

little bulging. (Fig. 2.) In management, 
first try to pass a fair sized soft, rubber 
catheter, No. 20 or 22 double eye or a 
Folej' catheter; if successful, tie in. This 
serves as an internal splint and should 
remain in situ for five to ten days. If un- 
successful, gently try a No. 24, a 26 F 
sound or a catheter on a stilet. This may 
“iron out” the ragged edges and permit 
the passage of a soft rubber catheter. Do 
not use small, rigid instruments as they 
catch in small pockets. Do not spend much 
time “poking” around in an effort to pass 
the obstruction, thereby, increasing lacera- 
tion and spreading infection. Do not wait a 
few days and try again as strictures form 
rapidl}'^ and soon become filiform requiring 
treatment and often operation. If still 
unsuccessful, perform a suprapubic cj^stot- 
omj" and try Davis^ interlocking sounds or 
a retrograde catheter. (Fig. 3.) If unsuc- 
cessful and the condition of the patient 



Fig. 2. Urethrogram in a “crotch” trauma; 
suprapubic cystotomy. Davis interlocking 
sounds are not successful. The catheter is 
passed retrograde and a second catheter is 
attached to it and drawn back into the bladder. 
Later a peritoneal hematoma was evacuated. 

warrants, put him in a lithotomy position 
and do a perineal section on the beak of a 
sound or Wheelhouse staff, (Gibson®) pick 
up the retrograde catheter and thread a 
catheter through the urethra into the 
bladder. Close the perineum loosely and 
drain suprapubically for a few days. Leave 
the inlying catheter ten to fifteen days. 
If the patient’s condition is such that peri- 
neal section should not be attempted in 
addition to cystotomy, go back in two or 
three days or as soon as his condition 
warrants, trying a retrograde first and then 
a perineal section. Continuity of the urethra 
must be established and now is the time to 
do it. If postponed it is necessary to excise 
the scar and probably do a plastic. (Mac- 
Gowan,® Cabot' and McLean and Gerrie.®) 
Postoperative sounds are necessary in- 
definitely because if neglected almost cer- 
tain formation of stricture will arise. 

Injuries involving the prostatic urethra 
and tearing off of the prostate at the apex, 
or lacerations through the prostate almost 
invariably are the result of injuries with 
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fractures to the jjelvis. (Fig. 4.) There is 
usually shock, bleeding from the urethra 
and urinary retention. There is a tenderness 
and some fullness in the suprapubic area 
and within a few hours following injury 
there is considerable ileus present. Cathc- 



Fig. 3. From Davis’s original article describ- 
ing interlocking sounds for use in ruptured 
urehtras.* No. i shows male sound intro- 
duced via meatus of the penis to the site of 
rupture of the urethra, d, and engaged in 
the cupped end of the female sound in- 
troduced via the bladder, a demonstrates 
the cupped end of female sound and tip of 
male sound with a hole in it. No. 2 is the 
male sound with a suture through hole at 
tip which is ready to pull the catheter from 
the bladder through the penis. 

terization is impossible or misleading, (Fig. 
6) the catheter passing into a perivesicle 
pocket. It may drain urine at first but 
infection sets in shortly. This type of 
drainage should not be attempted. Ap- 
propriate treatment of the shock if present 
should be carried out, following which 
A-rays of the pelvis should be made. A 
soft rubber catheter may be passed and 
a contrast medium injected. Figure 5 
shows the extent of extravasation. This is 
probably unnecessary as the diagnosis of 
ruptured urethra has already been estab- 



Fir.. 4. Fr.ictured pelvis with crushing injury. 
Tlie p.iticnt w.is crushed between bumpers of 
two r.iilro.'id c.irs. This is a type of pelvic fme- 
lurc producing v.^rying degrees of laceration of 
proslatic urethra with c.\trapcritonc.al extra- 
vasation of urine and hematoma, ns shown in 
Figures 3 and 6 . The displaced fragment pro- 
duces a shearing or tearing (partial or com- 
plete) of tlie prostatic urethra. A urethr.al 
c.athetcr drained blood and urine. At opera- 
tion the tip of the c.atheter was found in a 
perivesicle pocket, having passed out through 
the laceration in the prostaiic urethra. About 
five days after injur3' with inljdng catheter and 
suprapubic drain both in place, extensive 
cxtr.avasation took place over night so that it 
was ncccssarj* to incise both thighs widelj* in 
the region of Scarpa’s triangle. Following in- 
cision and drainage the patient made an unin- 
terrupted recovery'. The suprapubic drain 
was removed in three weeks. A week later the 
suprapubic sinus was healed solid and the 
inK'ing catheter was removed. 

fished. Suprapubic cj’stotomy should be 
done as soon as the patient’s condition 
permits. Following the skin incision it is 
often noted that the subcutaneous fat and 
muscle are infiltrated with blood due to the 
trauma, and on separating the muscles the 
perivesicle space will be found to contain 
varying amounts of blood and urine. Land 
marks are often obliterated. If after open- 
ing the bladder, Davis interlocking sounds 
do not work or are not available, a pair of 
ordinary sounds, (e.g.. No. 24 and 25 F) 
may be tried. If these fail a catheter on a 
stilet may be tried. With a finger in the 
internal meatus the catheter may be guided 
into the prostatic urethra. (Fig. 7.) This, 
in the author’s own experience, has been by 
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far the most successful procedure. If there 
is a -wide separation of the distal and 
proximal ends of the severed urethra (Fig. 
5), they may be drawn together by replac- 
ing the inlying catheter with a Hagner 
bag (Ormund and Cathran“), or as re- 
cently described by VerMooten,^® using a 
Foley catheter. There maj’’ be sufficient 
shifting of the bony fragments of the pelvis 
to interfere with an inlying catheter and 
cause an acute angulation of the urethra 
after removal of the catheter. In this case 
the projecting bone fragments must be 
removed. Repair may be done through the 
perineum (Young^-). Adequate drainage 
should be provided and this may be carried 
out through counter openings in the 
perineum. The inlying catheter should 
remain in situ fifteen to twenty days. 
Sounds should be passed at increasingly' 
longer intervals until the patient can go 
three to six months without contraction of 
the stricture. They should be sounded at 
regular intervals for years afterward, if not 
for the remainder of their lives. 

A high percentage of these patients 
are impotent following the injuries, whether 
due to damage to the blood or damage to 
the nerve supply to the penis is not estab- 
lished. This is of great importance from 
a medicolegal standpoint in regard to 
traumatic neurosis and neuropsychiatric 
disturbances. 

Considerable stress has been placed on 
the necessity for prolonged follow-up 
procedures of these patients. Traumatic 
strictures contract much more rapidly 
than inflammatory (gonorrheal) strictures. 

Rupture of the Bladder. This is rela- 
tively an uncommon injury, due largely to 
the fact that the bladder is placed deeply 
in the pehds where it is inaccessible to 
trauma except in the most severe crushing 
injuries or fracture of the pelvis Avith 
penetration by a fragment of bone. The 
author has seen three or four patients from 
the field of industry. The writer reported 
on twelve patients from the Receiving 
Hospital of Detroit (Rexford^®). In the 
series referred to, mortality occurred in 



Fig. 5. Schematic representation of extreme 
degree of extravasation following rupture of 
uretlira posterior to triangular ligament. This 
illustration shows why an inljdng eatheter 
may drain urine but still not drain the blad- 
der and demonstrates the neeessitj" of 
suprapubic cystotomy. It also shows the 
necessity of perineal drainage. This same 
type of extravasation may occur in extra- 
peritoneal ruptures of the bladder. Ver- 
iMooten'“ maintains that the separation and 
the floating up into the abdomen of the 
bladder and prostate leaves a palpable 
doughy area. This is palpable by rectum. 

patients who had complications of multiple 
fractures, long bones and the skull. In a 
four-year period ending July i, 1940, there 
were twelve patients in %,500 hospital 
admissions. Dr. I. K. Bacon^^ reported on 
147 ruptured bladders over a ten-y^ear 
period with 488,000 admissions at the Los 
Angeles City'^ General Hospital, which was 
about three times the incidence of occur- 
rence in the above mentioned series. 

These injuries were incurred in falls, 
automobile accidents and brawls, the 
majority^ having been more or less intoxi- 
cated. The conclusion is that it is almost 
impossible to rupture an empty bladder 
but that a full bladder may”^ rupture fairly’’ 
easily^. 

There is retention or slight dribbling of 
bloody* urine, shock, rigid abdomen or pain 
and tenderness just above the sy'^mphy^sis.. 
Catheterization may show a small amount 
of bloody urine or none at all, the urine 
draining back into the peritoneum. Cy^stos- 
copy is uncertain owing to the inability to 
distend a leaking bladder. In the author’s 
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experience the cystogram makes the diag- 
nosis, (Figs. 8 and 9) using cither 15 per 
cent sodium iodide or a one-quarter 
strength skiodan solution as a contrast 
medium. 

Treatment is immediate operation or as 


The repair may be done tra ns vesical ly or 
through the abdomen, the latter being safer 
as it provides an opportunity to inspect the 
abdominal contents for injury. It is proba- 
bly’’ safer to drain the bladder supra- 
pubically, although if the injury is recent 




Fig. 6. Showing titc .interopostcrior 
view of Figure 5 and the catheter 
passing through the laceration in the 
urctiira. 


Fig. 7. I^iccration of the urethra at apex of 
pro.statc; suprapubic cystotomy. The cathe- 
ter on a flexible .stilet is guided into the 
prostatic uretiira by tiic operator’s finger 
in the internal mc.atus. 



Fig, 8. Intraperitoneal laceration of the 
bladder with e.xtravasation of urine into the 
peritoneal cavity shows futility of trying to 
find the opening with a cystoscope. Tiie 
bladder collapses about the beak of the 
scope. 

soon as the patient’s condition permits. 
Delay is dangerous leading to peritoni- 
tis or perivesicle suppuration depend- 
ing on the location of the tear — intra- or 
extraperitoneal. 


a primary closure with a catheter drainage 
may be considered. If the rupture is extra- 
peritoneal and of much duration, the 
perivesicle space should be well drained. 
Penicillin and the sulfonamides should be 
used freel3\ If primary closure is done, ten 
to fifteen days of catheter drainage should 
be ample to allow solid healing. If drained 
suprapubicall}', the suprapubic tube may 
be removed after five to six day's and an 
inlying urethral catheter substituted until 
the suprapubic wound is dry. The necessity 
for immediate surgery cannot be empha- 
sized too strongly'. 

In those patients with uncomplicated 
cases operate early' and the mortality' 
should be slight. The mortality' varies 
inversely' with the interval between injury' 
and surgery'. 

Kidney. In spite of the fact that the 
kidney' is tucked away' in a rather inaccessi- 
ble position, protected by' the ribs, spine 
and abdominal muscles and cushioned in its 
fatty' capsule which acts as a sort of shock 
absorber, injuries to it have not been un- 
common; e.g., in a four-y'ear period ending 
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Fig. g. Cystogram in laceration of the bladder showing contrast medium in abdomen; suprapubic 
cystotomy. The tear is 2 cm. back of the peritoneal reflection off the bladder. The peritoneum is 
pushed back and closed without drainage. The bladder closed about a suprapubic drain and the 
laceration closed as an e.vtraperitone.aI laceration. Note extravasation of urine into peritoneal 
cnvitj*. Cystoscopy was without value as the bladder collapsed about the beak of scope. 


July I, 1940, at the City of Detroit Receiv- 
ing Hospital on the urology services of 
Drs. Keane, Plaggemeyer and the writer,^® 
there were 1 26 patients who were classified 
as having trauma to the genitourinary 
tract. Of these, fifty-eight were kidney 
injuries. The degree of injury varied from 
slight contusion with pinkish urine to 
gross hematuria with a complete shattering - 
of the kidney or damage to the blood sup- 
ply in a crushing injury with complete 
infarction of the kidney (Rexford^®). (Fig. 

130 

Of the fifty-eight patients, forty-seven 
were not operated upon but were treated 
conservatively and thej^ recovered; seven 
were operated upon with one death; three 
were released to other hospitals and one 
was not operated upon but died of shock. 

All patients with cases of trauma should 
have an immediate urinary e.xamination. 
If unable to void they should be catheter- 
ized. If there is bleeding there is very likely 
to be a kidney injury or a slight laceration 
of the bladder mucosa present. Most of 
these patients are treated expectantly' with 
rest in bed, the hematuria subsiding. If 
this does not occur the patient should be 



Fig. 10. ICdney trauma following a fall. A tear 
occurred into the cortex but not through the 
fibrous capsule. Contrast medium does not 
pass into the perirenal tissues. Rest in bed 
was followed by recovery. 

cystoscoped and a retrograde pyelogram 
made. This will show the extent of the 
damage and determine whether bed rest 
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Fig. ti. Retrograde pyelogram sliowing contrast 
medium e.'ctravasating into perirenal tissues. 
The patient fell a few feet and a companion 
fell on top of liim. He came into the hospital 
in shock, with grossly bloody urine, pain and 
rigidity in the' upper left quadr.ant. On the 
following day an intravenous pyelogram 
showed no dye in the left side; on the ne-vt day 
a retrograde pyelogram showed the lower .and 
middle calices filling, the dye passing out into 
the perirenal tissue. The patient’s temperature 
had gone up and he did not present a good 
appearance. Immediate nephrectomy was done 
and the patient’s condition improved and he 
looked fine. In this case, the upper third of the 
kidney was completely broken off and repair 
of the remaining portion was not feasible 
because of the damage to the blood supply. 
Recovery followed operation. 

or surgery is indicated. (Figs. 10, ii and 
12.) 

Intravenous pyelography has not been 
too satisfactory. A contused kidney often 
has its function temporarily delayed. The 
amount of abdominal distention occurring 
in these obscures the pyelogram if obtained 
and does not begin to give the information 
that cystoscopy and retrograde pj^elog- 
raphy does. 

The kidney has great recuperative pow- 
ers as witnessed by the fact that it may be 
split from pole to pole for the removal 
of a calculus or the mauling it receives from 
the prolonged search for an elusive stone, 



Fig. 12. Illustration of kidney showing impossi- 
bility of repair. An explosion threw the patient 
against a 2 by 4 railing, striking him in the left 
loin. He was brought into the hospital in 
shock. His blood pressure was 60/40. A blood 
transfusion w.as given the following day. The 
blood pressure rose to 120/70, but there was 
gross hem.aturia and marked ileus. An intra- 
venous pyelogram showed the right kidnej’ 
only. Hematuria persisted and on the follow- 
ing daj' the kidney was removed. It was com- 
pletely broken in two. There was a large te.ar 
through the larger portion of the kidney .and a 
large perirenal hematoma. Recoverj' followed 
removal. 

either through a nephrotomy or a pyelot- 
omj' incision. In a few weeks these kidnej’s 
show a normal function and pyelogram. 

In industry the chief causes of kidney 
injuries have been falls and blows to the 
abdomen. Usually there is little or no ex- 
ternal evidence of injury. 

It has been the writer’s experience that 
the larger proportion of the patients with 
kidney injuries get well when treated con- 
serv’^atively and that about one out of six 
require surgery. The surgery in this case 
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Fig. 13 . Infarction of kidney in crushing injury. The man was 
crushed between a pillar and a moving crane. There was shock 
but no hematuria. A retrograde pj-elogram was normal. There 
was no function or urine excretion at the end of 45 minutes. 
Nephrcctomj\ Huge infarcts of the kidney. Recoverj’ prolonged 
because of damage to the tail of the pancreas and drainage of 
pancreatic fluid. 


is nephrectomy. The author has never 
seen a kidney at operation that was 
amenable to repair; all were so badly 
broken or shattered that the only recourse 
was removal. The "does” and “don’ts” 
for traumatic kidneys are: Do not hastely 
rush into surgery; do not place much 
reliance on intravenous pyelograms and 
do have a cj’Stoscopic examination and 
retrograde pyelogram made as soon as the 
patient’s condition permits. 

The management of traumatic kidneys 
have some time been described as “mas- 
terl}’- neglect.” 

CONCLUSIONS 

All injured patients who do not void a 
clear urine in a comparative!}' short time 
should be catheterized on the off chance 
that there may be some damage to the 


urinary tract. In other words, a urinary 
examination must be done on all patients. 

All injuries involving the urinary tract 
should be investigated with a catheter: 
(i) If the catheter is obstructed, there is 
damage to the urethra at the point of 
obstruction. An urethrogram will show the 
amount of extravasation; (2) If the cathe- 
ter passes, inject contrast medium and 
have -v-rays made. This may show: (a) 
A passage of the contrast medium into the 
peritoneum if an intraperitoneal rupture is 
present (Figs. 8 and 9); (6) passage of the 
contrast medium into the perivesicle region. 
This may be due to either an extraperi- 
toneal rupture of the bladder or a tear 
through the prostate or urethra, posterior 
to the triangular ligament and (c) a 
normal cystogram with bloody urine. 

If conditions (i) or (2a) or (26) are 
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present immediate surgery is indicated. 
Delay means extravasation of urine and 
infection, necessitating multiple incisions 
and prolonged convalescence. If condition 
(2c) is found there may be a slight lacera- 
tion of the bladder mucosa or varying de- 
grees of kidney damage. Here, one maj' 
delay. An intravenous urographic stud3’^ 
and cj'^stoscopj’^ with retrograde pj'^elograms 
should be carried out as soon as the pa- 
tient’s condition warrants. The majoritj^ of 
these patients get well with rest in bed. 
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DIAGNOSIS AND MANAGEMENT OF PERIPHERAL NERVE 

INJURY* 


E. S. Gurdjian, m.d. and J. E. Webster, m.d. 

DETROIT, MICHIGAN 


D ysfunction of a peripheral 

nerve may occur from contusion 
and laceration in wounds, in asso- 
ciation with fracture and dislocation of long 
bones and in some instances bj- chronic 
irritation. By far the most common type of 
interruption is that due to involvement in 
lacerations, bullet and other penetrating 
wounds. This paper will deal primarily' 
with the diagnosis and management of 
nerve injury in lacerations. A few com- 
ments will also be made concerning involve- 
ment in dislocation and fracture of long 
bones and from chronic irritation. 

NERVE INJURY IN LACERATIONS, BULLET 
AND OTHER PENETRATING WOUNDS 

In ci^'ilian practice the most common 
site of involvement is at the wrist and 
the forearm. Fully 6o per cent of the 
patients we have had in our group belong 
in this category. The incidence in penetrat- 
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ing wounds of World War ii shows that the 
upper extremity was involved in 70 per 
cent of the patients and the low’^er in 30 per 
cent.^ The ulnar nerve was most commonly 
injured (32 per cent of the total). The 
median nerve accounted for 19.5 per cent; 
the radial 14. i per cent; the sciatic 16.9 
per cent and the peroneal 7.9 per cent; all 
others w^ere less than 3.6 per cent (tibial 
etc.). In Table i the nerves involved in 174 
civilian patients with nerve section are 
given. 

DIAGNOSIS 

The diagnosis of a nerve interruption 
is usuall}’- simple. Mistakes are frequently 
caused by an oversight of the possibility 
of nerve involvement. In many instances 
a few questions and answers clinch the 
diagnosis. The location of the laceration 
should suggest to the e.xaniiner the possi- 
bility of nerve involvement. A laceration 
in the middle of the palni-w'rist junction 
may be associated with section of the 
median nerve. A more medial laceration 
may involve the ulnar nerve. An extensive 
laceration of the w’rist often involves both 
ulnar and median nerves. A relatively 
superficial laceration over the epicond3dar 
groove on the medial aspect of the arm 
ma}' involve the ulnar. The radial neiA'-e 
ma^' be sectioned b\' a laceration on the 
anterolateral aspect and below the middle 
third of the arm. A laceration on the lateral 
aspect of the head of the fibula can result 
in section of the peroneal nerv^e. The loca- 
tion of the laceration alone should, there- 
fore, suggest possible ner\'e involvement. 

The cardinal neurologic features of either 
anatomic or ph^'siologic ners'e interruption 
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Fig. I. Partial section of a nerve and operative management. The uncut por- 
tion is carefully separated from the cut portion. The ends of the cut portion 
are sutured after debridement. 


include sensory changes, motor loss • and 
sudomotor paralysis. In some nerves the 
sensor}”^ defect is most prominent while in 
others it is the motor and in still others, 
both motor and sensorj^ involvement are 
quite marked. There is usuall}'^ sudomotor 
paralj'sis in the area of anesthesia in 
extremity nert^e section. A more refined, 
objective and practical method of evaluat- 
ing zones of nerve interruptions is by means 
of measuring the changes in electrical skin 
resistance.- In the denervated skin area 
there is an absence or decrease in sweating 
with consequent increase of the electrical 
resistance. By means of the dermometer 
an involved area can be accurately plotted. 
This method does not depend upon the 
subjective responses of the patient.’"* 

A few simple points suffice to diagnose 
accurately a given nerve lesion. In the ne.\t 
few paragraphs these will be described. 

Diagnosis 0/ Nerve Lesions: 

Median nerve section may be identified 
by the presence of sensory loss in the lateral 
three and one-half fingers and the cor- 
responding portion of the palm. These 
patients also have anesthesia of the distal 
two phalanges of the index, long and one- 
half of the ring finger on the dorsal sur- 
face. Such a sensory pattern often clinches 
the diagnosis of median nerve dysfunction. 
There is a motor defect characterized by 
inability to flex the distal phalanx of the 
thumb and index lingers. Opponens pollicis 
impairment and subsequent atrophy occur. 


Ulnar nerve interruption results in a 
sensory loss characterized by involvement 
of the little finger, one-half of the ring 
finger and the corresopnding portion of the 
palm and the dorsum of the hand, if the 
section is high enough to be above the dorsal 
cutaneous branch. There are marked motor 
phenomena in ulnar nerve involvement, 
with impairment of finger adduction and 
abduction, thumb adduction and inability 
to flex the proximal or distal phalanges of 
the ring and little fingers. An accurate 
diagnosis can be based upon a sensory loss 
in the niajorit}’^ of patients. 

Radial Nerve. The important feature 
of radial nerve interruption is wrist, finger 
and thumb drop with little or no sensory 
loss. Interruption of the posterior interos- 
seous branch in the forearm impairs only 
digital extension. The possibility of e.xtensor 
paralysis from the section of tendons in the 
forearm should also be entertained. 

Musculocutaneous Nerve. The diagnosis 
of injury to this nerve is based upon the 
presence of paralj^sis of the biceps muscle. 
There is loss of sensation on the antero- 
lateral surface of the forearm (lateral 
antibrachial cutaneous nerve) with im- 
paired flexion and supination of the fore- 
arm and loss of the biceps reflex. 

Au.xillar},'' Nerve. A paralysis of the del- 
toid muscle is diagnostic of a.xillary nerv'c 
dysfunction. This results in weakness of 
abduction of the arm to the horizontal 
plane and a sensory defect over the deltoid 
muscle. 
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Fig. 2 . T!»e technic of nerve suture in fresh 
wounds. The ner^’c ends are debrided with a 
razor blade. Sutures are passed at and b; 
an interrupted suture is used at c. Then the 
nerve is turned over and another interrupted 
suture is placed at d. It is important to keep the 
ncr\’c ends in their an.atomic position. 

Brachial Plexus Involvement. A lacera- 
tion of the supraclavicular region of the 
neck with varying degrees of paralysis of 
the tipper limb denotes brachial plexus 
dysfunction. The upper plexus involvement 
results in a disturbance in the function of 
the axillary, musculocutaneous and median 
(partial) distribution. A lower brachial 
plexus involvement is manifested in median, 
ulnar and radial paralysis. 

Multiple Neri'e Involvement in the Upper 
Extremity. In many instances more than 



FtG. 3. Neuromatous degeneration of the ulnar 
neri'e from partial section. The neuromatous 
portion is carefully dissected free from the 
non-neuromatous portion. The neuroma is 
excised and the ends of the nerve are sutured. 

one nerve is involved, e.g., median and 
ulnar in wrist lacerations. This type of sec- 
tion may be complete or incomplete, giving 
varying patterns of sensory loss some of 
which are confusing. 

In the lower extremity the sciatic and its 
two terminal branches, the peroneal and 
tibial, are infrequently injured in civilian 
lacerations. The femoral is even less com- 
monly involved. The leading and gross 
diagnostic features of interruption of these 
nerves may be summarized as follows: 
Sciatic nerve: Paralysis of flexion and 
e.xtension of the foot and toes accompanied 
by a large area of anesthesia involving the 
foot and leg may be readily"observed. The 
hamstring muscles may be involved in high 
interruption. Tibial nerve; There is paraly- 
sis of flexion of the foot and the toes with 
sensory loss over the sole of the foot. Foot 
inversion is also impaired. Peroneal nerve; 
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Fig. 4. Old ulnar nerve section. The neuromatous 
portions of the proximal and distal ends are 
excised with a razor blade and the nerve is 
sutured with interrupted silk. The wrist is 
flexed to obtain suture without tension. 

A characteristic paral^'sis of extension and 
inversion of the foot and toes with sensorj’’ 
loss along the dorsum of the foot and the 
lateral aspect of the leg is present. Femoral 
nerve: There is paralysis of the quadriceps 
femoris with a sensory defect along the 
anterior and medial aspect of the thigh and 
leg. Extension of the leg is lost as is the 
patellar reflex. The thigh cannot be flexed 
on the abdomen. 

Sacral and lumbar plexus involvement is 
uncommon in civilian practice. Such injury 
results in complete or partial paralysis in 
the distribution of the sciatic and the 
femoral nerves. 

The associated occurrence of injury to 
tendinous and muscular structures should 
be considered and the extent of the non- 
neural involvement carefully ascertained 
prior to nerve exploration. A preoperative 
evaluation of the extent of both nerve and 
tendon involvement is important. The 
wound should never be entered before such 
a clinical assessment of the extent of 
damage has been made and recorded. 
Tendons, after section, maj" retract out of 
view and they may be difiicult to secure 
unless searched for. We have seen e.\am- 



Fig. 5. “Faucet injury” of the interthenar 
region .at the wrist-palm junction, with 
section of the median nerve. 


pies of the distal ends of nerves sutured 
inappropriate!}’- to the proximal ends of the 
wrong nerves or tendons in patients with 
multiple nerve and tendon injuries. 

OPERATIVE TREATMENT 

Before the era of penicillin and sulfa 
therapy, the attempt was made' to suture 
lacerated nerves before twelve hours had 
elapsed. In instances when suturing was not 
within twelve hours the wound was closed 
and neurorrhaphy then was accomplished 
six weeks after the wound had healed. 
The patient with a wound infection waited 
three months after wound healing before 
nerve suture was attempted. With biologic 
agents and chemotherapy nerves can be 
sutured as late as thirt3’--six hours after the 
accident. In instances where the wound had 
been closed the nerv'^e repair may be done 
after swelling, redness and edema of the 
wound have subsided. 

The present day plan is to suture nerves 
as soon as possible. Infected wounds should 
be permitted to heal and after healing has 
taken place nerve repair may be carried out 
in four weeks. In bullet wounds we have 
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Fig. 6. Fig. 7. 

Figs. 6 and 7. The same case as in Figure 5. Note the sear of the “faucet 
injury” at the palm-wrist junction. 


learned from the experiences in World War 
II that it is better to wait from six to 
eight weeks before suturing is attempted. 
Whereas a few hours after injury a nerve 
may appear only slightly contused, six 
weeks afterward the true state of that nerve 
becomes apparent. 

The operative management in primary 
suture consists of debridement, extension 
of the incision to give adequate exposure 
and the suture of tendinous structures as 
well as the sectioned nerve. If the nerve 
is partiall}- sectioned, a neurolysis is per- 
formed separating the cut from the uncut 
portion. (Fig. i.) The cut portion is then 
sutured. In complete nerve section, end-to- 
end suture is effected after excising the 
nerve ends with a razor blade. (Fig. 2.) If 
there is a significant gap to overcome, the 
nerve must be extensively dissected and 
freed. Transposition may be of assistance. 
The limb may be fixed in a desired position 
so as to permit end-to-end suture without 
tension. Three weeks are allowed for re- 
sumption to a normal position of the ex- 
tremity. Nervestretchingshould beavoided 
when possible. 

In secondary suture, usually there is 
neuromatous degeneration at the proximal 


end and some bulbous enlargement of the 
distal end of the nerve. At times the neuro- 
matous involvement ma}’^ be due to a partial 
section. If so, the normal nerve bundles 
should be separated from the cut nerve 
and after excision of the neuroma the nerve 
ends sutured. (Fig. 3.) When the bulbous 
neuromas of the proximal and distal end 
are at a distance from each other, after 
excision of each neuroma, the nerve ends 
are sutured. (Fig. 4.) In our work we use 
silk No. 0000 for nerve suture as well as for 
the repair of sectioned tendons. During 
World War ii the use of tantalum suture 
material and tantalum foil has become 
popular. As suture material it has been 
held that tantalum produces less tissue 
reaction than silk; it is more secure in the 
event of infection and it permits a visual- 
ization of suture line separation by means 
of roentgen studies.'* The use of tantalum 
foil to surround a suture line has been 
employed mainly to prevent scarring in this 
vulnerable and strategic point. It has also 
been suggested that a tantalum sleeve 
acts to direct the peripheral growth of the 
interrupted axones. Certain disadvantages 
have been recognized as concern the use of 
the tantalum sleeve; it may jeopardize the 
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Fig. 8. “Faucet injury** of the interthenar region at tlic 
palm-wrist junction with section of nteclian nerve 
brandies and tlic flexor tendons of the tluiinl) and index 
finger. 



riG. 0. 


Figs. 9 and i o. The same ease as in Figure 8 one jtcar later with 
good return of function. \ 

blood suppljr of the nerve and there may be look benign, thtere may be var^dng degrees 
rosis at the junction of the end of the of involvement oJ major structures. In our 
^eevean the intact nerve.® Therefore, the experience comj^te or partial section 
to lap ^ nerve wrapping appears of the median ne^ve, or in more distal 

ippt;r.^+ There is little or no ob- injuries, of one or\more branches has 

Of nart' ^ material. occurred. (Figs. 5, 6 ^d 7.) Occasionally, 

bavin? ^^°se patients the flexor pollicis longusVendon and/or the 

emtion of*^ wounds with lac- flexors of the index fing^ were lacerated, 

palm-wrisr region at the (Figs. 8, 9 and 10.) Witl^uch extensive 

J on. Although such wounds involvement it is apparent ^t early diag- 
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Fig. II. Fig. 12 . 


Figs, i i and 1 2. Tardy ulnar neuritis due to valgus deformity of right elbow. Note the atrophy of the adductor 
polHcis and intcrossei. This patient also iiad hypesthesia in the ulnar distribution of the hand and some fle.vion 
deformity of tlie little and ring fingers of the right hand. 


nosis and operative repair is essential. The 
individual branches of the median nerve in 
the palm are quite large and easily sutured. 

Some authors suggest the suture of 
digital nerves in laceration of fingers.® This 
is particularly easy in fresh wounds and 
should be practiced. 

The prime purpose in the surgical man- 
agement is the establishment of an ideal 
environment for regeneration. There are 
many known and unknown quantities 
which influence this process. There are 
some factors which the surgeon is able to 
control. In brief, he must provide a 
proximal stump which contains axones 
physically capable of regeneration (excision 
of neuromatous end) and the distal stump 
must be receptive to axonal growth (exci- 
sion of bulbous end). The point of anasto- 
mosis requires every eft'ort to eliminate scar 
provoking influences. Internal stump scar- 
ring can result in interruption of axonal 
growth and complete failure. External 
stump scarring can result in a delayed 
arrest of function which is equally unsatis- 
factory. Therefore, stmnp trauma and 
excessive manipulation should be avoided. 
The most reactionless type of suture mate- 
rial should be used. Hemorrhage should be 
prevented by proper stump apposition 
without tension. It is important to keep 
the nerve stumps in their anatomic position 
in order to match the fascicular topo- 
graphy. Early nerve suture is of physiologic 


necessity since as time proceeds there is a 
gradual but progressive distal segment 
fibrosis and atroph 3 ^ This, with the asso- 
ciated muscle atrophy of the part supplied 
and the articular fibrosis and trophic dis- 
turbances, leads to irreversible conditions 
preventing rehabilitation of the part. 

NERVE INJURY IN ASSOCIATION WITH 
FRACTURES AND DISLOCATIONS 

Nerve injury in association with frac- 
ture and dislocation may be primary or 
secondary. The diagnosis of a primary 
nerve injury is often overlooked. The 
complication is discovered several weeks 
after removal of a cast or splint. 

In our group of patients the radial nerve 
involvement was the most common and was 
associated with fractures of the humerus. 
The type of nerve involvement is given in 
Table ii. 

Table ii 

C.\SES OF NERVE INJURY IN ASSOCIATION WITH FRACTURE 
AND dislocations' 


R.ndial 32 

Ulnar g 

Median 3 

' Peroneal 8 

Sciatic I 

Total 53 


Of particular interest are the patients 
with peroneal nerve involvement in adduc- 
tion injuries of the knee. The likelihood of 
nerve laceration is great, if there is a frae- 
ture of the proximal end of the fibula. The 
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Fig. 13. Tardy ulnar neuritis of the right hand 
in a patient with no evidence of valgus deform- 
ity of the right elbow. Scarring at the cpicondy- 
lar groove of an old injury caused the irritation. 

skin overlying the knee may be intact. 
Early exploration of primary peroneal 
paralysis is desirable in injuries of the knee 
joint with fractures of the upper end of the 
fibula. In general, it may be stated that a 
nerve should be explored if there is no 
evidence of regeneration three to four 
months after the fracture of a neighboring 
bone. In compound fractures associated 
with nerve lesion, earlier repair is feasible 
with biologic agents and chemotherapy 
as adjuncts in management. In fractures of 
the middle third of the humerus, compli- 
cated w'ith radial paralysis, exploration in 
eight to ten weeks is justifiable if there is no 
evidence of returning function. 

In dislocations of the shoulder joint, the 
axillary nerve and the lower portions of the 
brachial plexus may be involved. There 
is no evidence that operative treatment of 
this complication is any more successful 
than conservative management. Fractures 
and dislocations about the elbow may be 



Fig. 14. Tr.msposition of the ulnar nerve to the 
anterior aspect of the elbow joint in cases of 
tardy ulnar neuritis. Neurolysis may or may 
not be necessary. 

associated with nerve injury and in one of 
our patients the median nerve was found 
within the elbow joint after reduction of a 
dislocation. It has been pointed out that 
acute palmar flexion of the wrist in the 
treatment of Colies fracture may result in 
median nerve involvement. It is also stated 
that dislocation of the carpal • lunate 
anteriorlj’^ niay produce median interrup- 
tion at the wrist. In dislocation of the hip 
joint there is rare involvement of the sci- 
atic nerve. 

LATE OR TARDY NEURITIS (USUALLY ULNAR) 

Tardy ulnar neuritis, described by 
Panas,® is commonly encountered. A few 
Instances of late median neuritis have been 
described. We have seen an example of late 
neuritis of the sciatic nerve due to gunshot 
wound eleven years after injury. 

Tard}’^ neuritis of the ulnar nerve ma}'^ be 
produced in the following two manners. 
First, injury in childhood to the lateral 
condyle with improper union results in 
valgus deformity of the elbow. (Figs. ii 
and 12.) Several years later, increasing 
bony and soft tissue tension upon the ulnar 
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nerve results in its dysfunction with both 
sensory' and motor phenomena. Pares- 
thesia and atrophy are common. Second, 
tardy ulnar neuritis may also result from 
arthritic and minor injuries in the medial 
epicondylar neighborhood, with adhesions 
between the nerve and surrounding tissues 
resulting in chronic irritation with eventual 
ulnar dysfunction. (Fig. 13.) The treat- 
ment of this condition by transposing the 
ulnar nerve to the anterior aspect of the 
elbow and neurolysis when indicated is 
well standardized and accepted. (Fig. 14.) 

REHABILITATION 

Splints of affected parts are, in general, 
of little help in rehabilitation. The advan- 
tage of preventing overstretch of muscles is 
offset by the disadvantages of immobiliza- 
tion, resulting in inactivity of the affected 
muscles. The patient looks upon the splint 
as ,a form of treatment and overlooks the 
insidious fixation of the joints and muscle 
atroph}'-; however, patients with dropped 
wrist, shoulder or foot should have the 
parts neutralized, especially during sleep. 

The plan of rehabilitation for the patient 
with peripheral nerve injury must begin 
immediately after trauma. As earlj’’ as 
possible the patient must be instructed and 
repeatedly advised regarding the impor- 
tance of continuous physiotherapeutic exer- 
cise of the affected part. Instead of 
maintaining a passive role, an active, 
interested and cooperative viewpoint must 
be indoctrinated in the patient. 

Any surgical procedure is but a single 
step in the treatment. A successful result 
also depends on continuing exercise per- 


formed through a period of months. The 
patient cannot simpl}’^ be told to exercise 
his extremit3L He should be taught the 
gross fundamentals of the anatom}'^ and 
phj^siolog}’ of the involved part and the 
role of occupational phj'siotherapy. This 
can best be done b}'^ a therapeutist who 
with adequate facilities can teach and 
encourage progress. The facilities are sim- 
ple devices which stimulate the patient to 
exercise and illustrate muscle movements 
which he in turn can imitate. It is of impor- 
tance that the patient participates in the 
experiences and progress of those also 
employing the phj'siotherap}'^ and occupa- 
tional facilities. He can be impressed bj^ 
seeing the retarded patient who neglected 
.his hand or he can be stimulated b}'- the 
progress of the cooperative patient. 
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EMERGENCY EYE CARE IN GENERAL PRACTICE* 


F. Bruce Fralick, m.d. 

ANN ARBOR, MICHIGAN 


O CULAR injuries constitute but a 
very small part of the multitude of 
conditions those in the general 
practiee of medicine are called upon to 
treat. Because of their relative infrequency, 
however, the physician is often at a loss as 
to the proper approach in their manage- 
ment. This feeling of hesitancy is height- 
ened by the realization that improper care 
may cost the patient his ej-esight. It is not 
always possible nor always necessary to 
refer these patients to those especially 
interested in eye care since most ocular 
emergencies can and should be cared for 
by those who first see the patient. Delay 
caused by sending the patient some dis- 
tance to a specialist may in itself result 
in a poor- outcome. With such a thought 
in mind let us review some of the more 
common emergencj' ocular conditions and 
make some suggestions that may help in 
obtaining a good result. 

Probablj' the most common eye condi- 
tion seen in general practice is the corneal 
foreign body. In removing the foreign 
substance it is necessary to have adequate 
anesthesia, good illumination and good 
magnification. Without these aids the 
operator is more than likely to scrape 
off a large area of corneal epithelium and 
thus add to the severity of the patient’s 
injury. Adequate anesthesia is best ob- 
tained by drugs such as 14 per cent ponto- 
caine which does not soften the corneal 
epithelium and thus promote epithelial 
stripping such as is obtained with cocaine. 
A Beebe binocular loupe and small pencil 
flashlight together with an assortment of 
sterile foreign body spuds complete the 
equipment. If foreign body spuds are not 
at hand a small sterile hypodermic needle 
on a small Luer sj^inge will suffice. Many 


foreign bodies can be removed by simply 
brushing them olT the cornea with a wet 
cotton applicator. It is necessary to remem- 
ber that the charred tissue about the 
actual foreign body must be completely 
removed if the lesion is to heal. It is my 
practice to instill butyn-metaphen oint- 
ment and pad these eyes for a few hours 
following foreign bod.v removal. If there is 
ciliary injection and the area of trauma in 
the cornea is hazy, uveitis and ulceration 
are probably present and the patient might 
better be turned over to your ophthal- 
mologist. Foreign bodies imbedded in an 
area 6 mm. in diameter in the center of the 
cornea must be handled with great respect 
since this area is the optical zone of the 
cornea. Even faint scars of this zone will 
result in considerable permanent visual loss. 

Corneal abrasions undoubtedly are next 
in order of frequeney. These are often 
missed by the examiner if the abrasion is 
not stained with 2 per cent aqueous 
fluorescine. Abrasions usuall}'^ heal readily 
in a day or two by instilling some combina- 
tion ointment such as butyn-metaphen or 
metacaine-merthiolate and tightlj'- padding 
the ej'^e. 

Blunt, non-perforating, contusive in- 
juries to the eyeball are rather frequent 
among children. Fortunately the protection 
afl'orded b}* the bonj" orbital rim prevents 
most of these injuries from doing serious 
harm. The plebian black eye is best 
treated, if seen immediately, by applying 
continuous ice compresses. This will largelj" 
control the edema. Hot wet compresses 
maj' be preferred if the process is seen later 
when edema is present. The heat will 
merely hasten the absorption of blood. 
If it is necessaiy for the injured individual 
to make a public appearance, the dis- 
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coloration of the lids may be masked by the 
use of the cosmetic labeled “Cover Mark” 
which may be secured from any beauty 
parlor. 

Contusive injuries to and about the ej-e 
should not be passed over lightly, however, 
until the orbital rim and interior of the eye 
have been thoroughly searched for more 
serious damage. Fractures of the orbital 
rim showing considerable depression may 
result in displacement of the eyeball and 
disturbances in its motility. Such displaced 
fractures should be replaced at once or as 
soon as the edema has subsided. 

A subluxated lens, resulting from con- 
tusion, will not respond to treatment but by 
discovering its presence, embarrassment to 
the examiner may later be avoided. The 
same is true as regards vitreous hemorrhage 
or ruptures of the choroid. When the latter 
conditions are found the eye should be 
watched for development of retinal de- 
tachment. Should detachment of the retina 
occur, immediate ophthalmological care is 
imperative. 

Blunt injuries to the globe not infre- 
quently are followed immediately or later 
by massive anterior chamber hemorrhage. 
This complication is one which requires 
careful observation and unless you are sure 
of your grounds you might better shift the 
responsibility to an ophthalmologist. Most 
anterior chamber hemorrhages will absorb 
fairh* readily with the use of i per cent 
eserine or 2' per cent pilocarpine, four 
times a day, together with hot compresses. 
Others may persist or result in a secondary 
rise in intra-ocular pressure. Since this 
pressure, in the presence of anterior cham- 
ber hemorrhage, leads to the development 
of blood staining of the cornea, the in- 
creased pressure must be relieved im- 
mediately by corneal paracentesis. The 
use of eserine or pilocarpine will have no 
influence on the pressure and valuable time 
should not be lost in trial. I have yet to 
see an eye showing blood staining of the 
cornea which eventually obtained useful 
vision. I have not seen blood staining of the 
cornea result from anterior chamber hem- 


orrhage when there was no increased 
ocular pressure. These two observations 
emphasize the necessity for earh'’ recogni- 
tion and correction of the glaucoma in this 
type of ocular trauma. 

The anterior chamber hemorrhage from 



Fig. I. Transm.nrgin'al laceration of lower eyelid. 

.A., B, c and D, points of entrance and exit of 
suture uniting intennarginal groove; E, deep 
buried gut sutures uniting tarsal plate; f, 
sutures uniting obicularis muscle bundles, 
either buried or not; g, cuticular sutures. 

blunt non-perforating contusion to the eye- 
ball often results from lacerations of the 
iris. The weakest part of the iris is its 
attachment to the ciliary body. Laceration 
of the iris at this point results in a pulling 
away of the iris at its base. If this is severe, 
the pupil is usually strongly displaced to- 
wards the opposite side. Slight to moderate 
displacement of the pupil gives no visual 
impairment, but marked pupillary dis- 
placement gives marked loss of vision. 
These latter cases indicate the need of 
surgical correction. 

Perforating injuries to the ej’^eball by 
flying particles point to the desirability of 
x-ray of the globe. A'-ray of the eye should 
be done in all instances in which the history 
suggests the possibility of intraocular 
foreign body. Many of these eyes have an 
obvious perforation pf the globe, but in 
others careful search reveals no point of 
entrance. An undiscovered intra-ocular 
metalic foreign body may give no symp- 
toms for years. More commonly they result 
in recurrent iridocyclitis, endophthalmitis. 
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cataract or siderosis bnibi. Once the There are many types of chemical burns 
retained foreign body has rusted away and . involving the eyes and in general they are 
the rust disseminated through the eyeball, to be considered as serious. The alkalies are 
the globe becomes phthisical. Those physi- usually more damaging than the acids in 
cians connected with industrial first aid that they have a tendency to keep on work- 
stations or those not especially interested ing deeper and deeper into the tissues while 



Fig. 2. Laceration of eyelid at inner canthus severing lower .lacrimal canaliculus, a, 
heavy chromic gut suture threaded through the canaliculus and into the lacrimal sac, 
coming out through the skin at the upper pole of the sac; b, traction suture anchoring 
severed lid to the internal palpebral ligament. Deep conjunctival gut sutures, obli- 
cularis muscle sutures and skin sutures inserted in layers to close remainder of lid 
defect. 


in eye care should not burden themselves 
with the responsibility of caring for these 
patients. A fairly high percentage of 
enucleations eventually follow perforating 
ocular injuries. 

With the advent of relatively inexpensive 
ultraviolet lamps, their use in the home is 
becoming more common. The users of these 
lamps sooner or later become careless and 
do not adequately protect the eyes while 
taking a sun bath. Since the eyes are sensi- 
tive to infra-red and ultra-violet rays 
nearest to the visible spectrum we occa- 
sionally see these people with violent 
edema, photophobia and pain. No perma- 
nent damage is produced by this severe 
reaction but adequate care is needed to 
give comfort. Ice compresses, dark room 
and the instillation of phenocaine-epine- 
phrine ointment will give almost complete 
relief. Arc welders and electricians receive 
similar types of electric ophthalmia. 


the acids coagulate the proteins of the 
surface cells and thus produce a more 
superficial lesion. Ciccatricial contraction 
of the conjunctiva result in symblepheron 
of varying degrees. 

The first treatment is the most impor- 
tant. Speed and thoroughness are the 
main requisites for a satisfactory end 
result. Chemical burns should be treated 
immediately by copious washing with tap 
water. The more water used the better. 
Care must be used to evert the eyelids no 
matter how serious the blepharospasm. 

too frequently the plaster, lime or 
other chemical is left in the retrotarsal 
folds to act OA'^er a long period of time. No 
attempt should be made to neutralize an 
acid with an alkali, etc. Adhesions should 
not be allowed to form between bulbar 
and palpebral conjunctiva. By passing a 
small, smooth, glass rod covered with 
vaseline between the lids and globe once 
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or twice daily symblepliaron may be 
prevented. 

Lacerations involving the margin of the 
eyelid require immediate and accurate 
repair if cosmetic defects and functional 
disturbances are to be avoided. Most of the 
textbooks on ophthalmic and plastic sur- 
gery deal with methods of correcting the 
late deformities which result from lacera- 
tions of the eyelids. More emphasis should 
be placed on methods of preventing de- 
formities resulting from recent lid trauma. 
The physician who first cares for these 
patients has the best opportunity of gi^'ing 
a good cosmetic and functional lid. Lack 
of an appreciation of this fact often results 
in hasty and bungled repairs which later 
have to be reoperated with less chance of a 
satisfactory result. 

Lacerations of the ej-elids may be of 
relatively minor importance compared 
with the shock and other more serious 
trauma which the patient may have coinci- 
dently. Rather than make hasty and inade- 
quate repairs under these circumstances, 
the eyeball should be covered, if exposed, 
and the repair of the lid lacerations left 
until a time when more meticulous care 
can be expended on their suturing. The 
longer the interval between injury and 
repair, the more edema is present. This 
edema distorts the tissues of the lids and to 
some extent complicates the surgery. If 
ice compresses are kept on the lids until 
the surgery can be started, much of the 
edema can be prevented. 

Extramarginal lacerations require more 
care than do lacerations elsewhere on the 
body surface. It is necessary to recall that 
there is very little tension on the tissues 
of the lids and therefore much finer sutures 
and needles should be used to give the least 
possible scar. Use No. oooooo black silk 
with atraumatic needles for all skin and 
conjunctival repairs of this type. No silk, 
gut sutures or knots should ever be allowed 
to come into contact with the cornea from 
the inner surface of the lid. For proper lid 
action it is imperative that extraniarginal 
lacerations severing orbicularis muscle bun- 


dles be reunited as a layer. This is best 
done with No. ooooo mild gut sutures on 
atraumatic needles. When the levator 
tendon is severed, it should be isolated 
and sutured with No. ooooo medium gut to 
prevent ptosis. It is far more difficult to 
make this correction in a healed deformity. 
If meticulous cleansing of the wound is 
carried out, no drainage tubes need be 
inserted. Only crushed tissues are excised. 

Transmarginal lid lacerations, on the 
other hand, require even more meticulous 
repair if the results are to be both cosmetic 
and functional. Here again we must stress 
the need for using fine sutures and atrau- 
matic needles and the least debridement 
possible. No. oooooo silk is used on the 
skin surface and No. ooooo or No. oooooo 
gut is used for the buried sutures. 

The most important suture to be placed 
is that uniting the intermarginal groove. 
This is the grey line situated between the 
openings of the Meibomian glands and the 
eyelashes. If the first suture placed passes 
tlirough this line down into the substance 
of the tarsus and then across the line of 
laceration to enter the tarsus at the same 
distance from the lid border and comes out 
in the intermargihal line on the other side 
of the laceration (Fig. i), the lid border 
will be in perfect alignment. This enables 
us accurately to insert the deep buried gut 
sutures closing the tarsoconjunctival sur- 
face and the superficial silk sutures closing 
the orbicularis muscle and skin. Silk, gut 
sutures or knots should never be left in 
contact with the corneal surface since the 
movement of the globe will cause abrasion 
and scarring. 

Minsky^ has made helpful suggestions 
which aid in obtaining smooth union of the 
lacerated lid border. He splints the two 
lid borders together by passing the sutures 
uniting the lacerated lid margin through 
the opposite contacting lid border and 
then brings the sutures out through the 
skin above the lashes, tying them over a 
rubber plate. Where more than one lacera- 
tion of the lid border is present, this splint- 
ing suture method of Minsky may be 
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utilized with advantage. Should the trans- 
marginal lid laceration involve both lids at 
the same point, Minsky’s figure-of-eight 
suture may be used. This gives perfect 
alignment and splinting of both lid borders. 
The deep buried conjunctivotarsal gut 
sutures and the superficial musculocuta- 
neous silk sutures are inserted as previously 
mentioned. 

Special precautions are necessary when 
lid lacerations involve the external or 
internal canthus. Should the external 
canthal ligament be severed or evulsed, 
the lids are not held tightl}'^ against the' 
globe and epiphora and ectropion will 
result. It is therefore necessar}^ to see that 
strong No. 0000 gut sutures unite the 
severed ends of the ligament. Should there 
be tissue loss and the ligament not identi- 
fied, the outer ends of the tarsal plates 
should be united by sutures with the perios- 
teum behind the lateral orbital rim at the 
point conforming to the outer canthus. 
The orbicularis muscle fibers near the lid 
border should be included in the cutaneous 
sutures since these muscle fibers play an 
important role in keeping the lid border 
from turning out in ectropion. The inter- 
marginal sulcus is again utilized in lacera- 
tions at the outer canthus since a suture 
passed through this line below the canthal 
laceration and then across the laceration to 
come out in the intermarginal sulcus of the 
other lid will perfectly reform the canthal 
angle. 

Lacerations and evulsions of the inner 
canthus in\'olve e^'en more important 
anatomical structures since only too com- 
monly the lacrimal passages are severed. 
Unless the inner canthus is properly 
restored and the lacrimal passages remain 
patent, troublesome epiphora results. 

When the laceration goes across the 


lower canaliculus, a heav}’’ chromic catgut 
suture is threaded through the punctum 
and canaliculus and through the medial cut 
end of the canaliculus and into the lacrimal 
sac. (Fig. 2 .) The needle is brought out 
through the upper pole of the lacrimal sac 
and through the skin above the internal 
palpebral ligament and tied. 

It is necessar}'^ to anchor the inner end of 
the severed lid to the internal palpebral 
ligament or periosteum. This is best done 
by passing a double armed No. 2 braided 
silk suture through the conjunctival sur- 
face of the torn lid to come out below the 
severed canaliculus. These sutures are then 
passed through the torn mesial lid tissues 
below the canaliculus and directed upward 
to engage the canthal ligament in an 
attempt to anchor the lid at this point. 
These sutures are brought out through the 
skin and tied over a rubber plate. (Fig. 2,) 
The skin and orbicularis muscle are united 
in layers after the depth of the wound is 
closed with buried gut as in the trans- 
marginal lacerations. 

SUMMARY 

Ocular injuries should receive immediate 
meticulous care. The majority of such 
injuries can and should be the responsibility 
of the physician first seeing the patient. 
The simplest of ocular trauma may result 
in loss of eyesight but this can usuall}' be 
prevented by following a few simple rules 
of ocular care. Lacerations of the lids can- 
not be sutured in the same manner as 
simple lacerations elsewhere on the body 
surface. The peculiar and complex anatomy 
of the eyelids must be maintained if func- 
tion is not to be disturbed. 
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CHEMICAL BURNS OF THE HUMAN CORNEA 

Ralph S. McLaughlin, m.d. 

CHARLESTON, WEST VIRGINIA 


W ITH the advent of the present 
chemical age it behooves not only 
the ophthalmologist but all doctors 
to have a working knowledge of how a 
chemical burn of the human cornea should 
be handled. ‘Following the publication of 
the author’s original paper in The Ameri- 
can Journal of Ophthalmology (November, 
1946), on this subject he has been more 
than amazed at the response he has had, 
not only from the industrial group but also 
from the general practitioners. It is his 
definite knowledge now that many of 
these burns are never seen by the ophthal- 
mologist for various and sundry reasons. 
Let us appeal to each and every doctor to 
learn this treatment in detail and follow 
as closely as possible the routine, in case of 
these most dangerous of burns. The author 
does not present this as the ultimate in 
treatment but for the present it is an effec- 
tive method in a vast majority of patients. 
Much work is being done at the present 
time and there is no doubt that this more 
or less generalized treatment will be de- 
tailed to certain definite treatments for the 
various chemicals. 

A chemical burn of the cornea is defined 
as an injury which results from local con- 
tact with a chemical (solid, liquid or vapor) 
to such a degree that there is alteration in 
the strueture of the cornea and conjunctiva. 
This alteration in structure is demonstrated 
by a positive stain when a 2 per cent buf- 
fered solution of fluorescein is applied. 
With that definition in mind let us con- 
sider the method of treatment. The author 
believes that it can be divided into three 
seetions: (i) Immediate first aid, (2) 
secondary first aid and (3) specialized or 
medical treatment. The same steps applj^ 
regardless of whether the chemical is solid, 
liquid or vapor. 


IMMEDIATE FIRST AID 

The immediate treatment of an eye burn 
is at the site of the accident. Speciall}’^ built 
foot-operated eyewashing fountains are 
provided close at hand in every working 
area. (Fig. i.) The injured eye is washed 
thoroughly and at once with tap water, 
holding the lids open with the hands. No 
neutralizing substances are used since 
stud}’ of this practice reveals that not only 
do they do no good but that actually some 
are injurious in themselves. After the 
preliminary washing the victim is at once 
transported to the medical dispensary 
where equipment for first aid is held ready 
at all times. 

SECONDARY FIRST AID 

When a patient with a ehemical eye burn 
is brought into the dispensary he is placed 
in a reclining chair (Beck) and tilted back 
over a catch basin. The eye is inspected 
and then anesthetized with 0.5 per cent 
pontocaine solution. Gross particles are 
removed with a moist eotton applicator. 
The eye is then irrigated with a continuous 
flow of normal saline, no pressure being 
exerted on the eye. Special equipment 
(Figs. 2 and 3) eonsists of a 5 gallon bottle 
mounted on a movable stand and equipped 
with a siphon (3 foot head). Irrigation is 
continued for fifteen minutes, after which 
time the eye is re-examined for gross parti- 
cles and then stained with fluorescein. If 
the eye is damaged the injured cells will 
assume a typical fluorescent yellow-green 
stain. If a stain is observed, further 
anesthesia is produced with pontocaine and 
washing proceeds for another fifteen min- 
utes. The stain is applied a second time and 
if found positive the patient is considered 
to have an unequivocal chemical burn and 
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Fig. I - The eye bath on the job. 


is referred to the ophthalmologist. Time 
here is of importance, and it has been 
the writer’s experience that no more than 
two hours should elapse between the mo- 
ment of the burn and the time when special 
treatment is rendered. Certainly, the 
prognosis grows worse as time passes and 
a delay of six hours almost alwaj^s results 
in some loss of vision. 

SPECIALIZED OR MEDICAL TREATMENT 

We term this technic as denuding. When 
the author began the study of chemical 
burns of the ej^e seven years ago, it was a 
debatable question whether or not some 
chemicals had a “delayed action.” Such 
compounds frequently caused a loss of 
vision due to opacification of the cornea and 
adhesions of the conjunctiva following a 
symptom-free period of several hours after 
accidental contact. In searching for a 
scientific basis for this behavior the most 


notable finding was the change in corneal 
structure produced by all alkaline and a few 
neutral organic compounds but not by 
acidic compounds nor those neutral chemi- 
cals which e.xperience shows to be relatively 
harmless. 

The corneal structure is best ' observed 
with the high power of the biomicroscope 
under retro-illumination, with occasional 
resort to direct illumination. The change 
consists in the presence of areas of opacity 
in the superficial layers of 'the corneal 
epithelium. The}' vary in size, possess a 
grayish tint and have well defined margins. 
They suggest keratitic deposits but direct 
illumination reveals that they lie immedi- 
ately posterior to the precorneal film in the 
most superficial epithelial layers anterior 
to Bowman’s membrane. The opaque 
areas are seen to be stained a faint green 
by fluorescein when observed by direct 
illumination. 

We thought at first that the offending 
chemical had penetrated into the epithelial 
cells, there reacting with the cytoplasmic 
protein. However, this would bind the 
chemical in place and probably neutralize 
its ability to injure other cells. Studies 
reported by Carpenter and Sm}'th make it 
appear more probable that the foreign 
compound initially is physically adsorbed 
upon protein structures of the corneal 
epithelium. Following this, a portion of the 
adsorbed chemical denatures cellular pro- 
tein which results in necrosis. The remain- 
der is liberated slowly with its chemical 
nature unchanged, to diffuse from the 
original site of adsorption into previously 
unaffected tissue. Therefore, instead of a 
delayed effect there is a progressi^’■e action 
which may spread to involve the entire 
depth of the epithelium and eventually 
Bowman’s membrane, at which point 
irreparable damage to the tissue results. 

The greater number of chemicals be- 
having in this way are alkaline, and at first 
it appeared that neutralization of the 
compound bound to corneal epithelium 
would halt the progressive action. How- 
ever, animal experiment demonstrated no 
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amelioration of injury from attempted 
neutralization. It was then apparent that 
only one form of treatment was possible, 
that of mechanical removal of the involved 
cells before a progressive action could be 
initiated. This operation is named “de- 
nuding.” As carried out by the author the 
manipulation differs in purpose and thor- 
oughness of control from debridement. 

No evidence for a progressive action of 
acids has been observed. They apparently 
react rapidly with cell proteins, coagulating 
them and themselves being neutralized in 
the process. The extent of an acid burn of 
the cornea is, of course, determined bv the 
amount and concentration of acid in the 


eye and the length of time that elapses 
before it is washed out. The method gen- 
erally used in treatment of an acid burn is 
to debride the dead tissue and treat the 
eye symptomatically. Following the ap- 
pearance of the communication by Mann 
on corneal healing, the author clinically 
employed the methods described and con- 
cluded, in conflict with her findings, that 
the course of healing is not prolonged by 
removing destroyed tissue. Furthermore, 
its removal reduces secondary infection by 
eliminating the substrate for bacterial 
growth. Consequently, the author still 
considers debridement essential following 
corneal burns caused by acids. 
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The denuding technic in its early ap- 
plication consisted of complete removal of 
the epithelium down to Bowman’s mem- 
brane. The biomicroscopic picture of the 
completely denuded Bowman’s membrane 
is that of a smooth surface without evident 
cellular structure having regularly placed, 
minute dimples which are the rami per- 
forantes of the corneal ner\^es. Although 
we have later shown that such radical 
removal of tissue is unnecessary, we do 
know that the epithelium is rapidly 
replaced and we have seen indications that 
the two methods of regeneration described 
by Mann are correct. 

Denuding as used today removes onlj^ 
such tissue as is involved and the manipula- 
tion is controlled by repeated examination 
with the biomicroscope. The instrument of 
choice is a round toothpick swab; The 
epithelium is softened with a 4 per cent 
cocaine hydrochloride solution which also 
acts as a local anesthetic. The applicator 
is started in the center of the involved 
area with just enough pressure to distort 
the corneal surface slightly. With a cir- 
cular motion the applicator is carried 
progressively from the center to the out- 
side of the area where it is lifted. This 
action is repeated over the entire affected 
area until the biomicroscope reveals no 
more of the clouded cells but only a rough 
surface indicative of ruptured cell bodies 
and fragments of cells. After the corneal 
denuding is completed, a careful denuding 
of the conjunctiva is performed. Here the 
applicator is passed from the limbus to the 
cul-de-sacs, each lid swept from side to side 
and the cul-de-sacs finally swept. The eye 
is then flushed with a stainless solution 
of merthiolate which acts not only to 
remove the denuding refuse but also as an 
antiseptic. 

Study of the ej'e during the denuding 
process may be confusing, for the pre- 
corneal film has been removed and allow- 
ance must be made for its absence. In the 
final check on the biomicroscope the 
meniscus of the lacrimal fluid where it 
meets the lower lid should be observed 


carefully and no cellular debris should be 
left. Each eye is routinely closed with 5 per 
cent sulfathiazole ointment (sulfadiazene 
is equally efficacious) and a lid immobiliz- 
ing patch is applied. 

During the first consultation special at- 
tention should be given to all possible foci 
of infection, especiall}’’ the teeth. While 
treatment of the foci need not be started at 
this time it is important that they be noted 
on the record. Treatment is started if the 
eye does not heal by first intention. It has 
been the author’s observation that more 
vision has been lost in chemical burns due 
to focal infection than by the actual effect 
of the offending agent. 

The after-care of the chemical burn is of 
great importance and the author has found 
that the following attention to detail will 
be well rewarded with satisfactory results. 
Warning is given the patient at the first 
consultation that considerable pain is to be 
expected due to the denuding, and each 
patient is provided with 0.5 per cent 
ophthalmic pontocaine ointment with in- 
structions to apply it aseptically to the eye 
as frequently as is needed in order to control 
pain. Some persons, due to a difference in 
pain threshold, will require barbiturates 
and a few may need morphine. The im- 
mobilizing patch is to be worn at all times 
except during actual treatment. 

The eyes are inspected under fluorescein 
stain upon the day following denudation 
and if found to be healing by first intention 
no change is made in therapy. If, however, 
undue reaction is found, the eye is placed 
at temporar}”^ rest bj”^ the instillation of a 
few drops of 5 per cent homatropin solution 
and 5 per cent sulfathiazole ointment is 
added at four-hour inten^als. The choice 
of homatropin is made so that loss of time, 
an important factor in industrial prac- 
tice, will be minimized if the eye heals 
promptly. 

On the third day inspection is again made 
and if healing is not complete, there is 
presumptive evidence that the burn has 
converted to an infected ulcer and active 
combative treatment is instituted. The eye 
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itself is sprinkled with methylene blue 
powder and the excess flushed away. Ponto- 
caine, sulfathiazole and the immobilizing 
patch are continued. An intramuscular 
injection of 4 cc. of proteolac* is given 
and administration of maximum doses of 
sodium salicylate is started. Dental .v-ray 
or medical examination of other foci is 
made and such areas, if amenable to treat- 
ment, are removed at the earliest possible 
moment, regardless of the condition of the 
eye. In the event that surgical treatment 
of foci is to be undertaken the patient is 
hospitalized and intravenous typhoid vac- 
cine fever therapy is begun. The surgical 
procedures are so arranged that they fall 
on the rest day in the typhoid series. At 
this point the eye is atropinized, since 
prevention of time loss is no longer a factor 
to be considered and the whole attention 
must be turned toward the healing of the 
eye. 

After healing has taken place and the 
cornea has been free from fluorescein 
staining areas for forty-eight hours, any 
residual opacity is treated with increasing 

* G. D. Searle c't Company. 


percentages of dionin or with choline 
chloride. 

Case reports have been recorded else- 
where and will not be repeated here. The 
author’s series now totals nearly 800 pa- 
tients and he believes that he can fairly 
state that all losses of vision from chemical 
burns can be explained on the basis of 
failure of this reported technic in one or 
more of its details. 

CONCLUSIONS 

1. Immediate first aid followed by long 
flushing with water is of the utmost impor- 
tance. No attempt at neutralization is 
recommended. 

2. Specialized treatment by an ophthal- 
mologist should be given within two hours 
after the injury. Further delay threatens 
recovery of full vision. 

3. Denudation is the treatment of choice. 

4. There is no mention made of con- 
junctival adhesions in this article and it is 
notable ‘that with the technic described 
the author had no such complication in any 
of these nearl}- 800 consecutive patients. 





FRACTURES OF THE OS GALOIS 

PRELIMINARY REPORT 
A. H. Whittaker, m.d. 

DETROIT, MICHIGAN 

T he os calcis is fractured more fre- found both by .v-ray studies and by expo- 
quently than any other tarsal bone sure of tiic fracture at operation to be on 
and in various series represents i to 2 the medial aspect and it is here that dis- 






Fig. I. A'-riiy of the os calcis at the time of the 
fracture revealing a typical lateral displace- 
ment of the tuberosity and interposition of 
the corticle fragment. 

per cent of all fractures. Willis C. Campbell 
once said that mal-union in fractures of the 
os calcis is so common as to be almost the 
usual result. In recent studies it has been 
determined by the use of high speed 
photography that the fracture is produced 
by the foot striking the ground in a 
pronated position with the tuberositj' of the 
os calcis outward, backward and down- 
ward. The tuberosity tends to be carried 
upward, outward and forward, resulting in 
the sustentaculum being displaced down- 
ward and the long arch of the foot being 
flattened. 

The anterior spicule of the lateral frag- 
ment produces a prominence beneath the 
external malleolus and this tends to persist, 
even after the strongest traction by pins 
through the os calcis and the tibia. How- 
ever, the greatest deformity has been 




r* 





Fig. 2. Anatomic end result obtained by open 
reduction. 

placement of the fragments and inter- 
position of a brittle fragment of the cortical 
bone blocks anatomical reposition. 

This interposition of the fragments 
results from the cortex being brittle and 
thin, the remainder of the bone being 
cancellous and the explosive force of the 
fracture results in fragmentation of the 
cortex, the fragments being rotated and 
being driven into the cancellous portion. 
The posterior process is forced laterally 
and forward to produce a widening of the 
bone and foreshortening. 

All of the methods which have been 
-suggested since the time of Dr. Frederick 
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Cotton have failed to produce a good 
anatomical reposition, and feeling that an 
arthrodesis of the subastragaloid joint is too 
disabling in the case of a man who has to 
perform heavy labor and also feeling that 
the more radical procedure of excision of 
the bone also results in too great a disabil- 
ity, during the past year open reduction 
has been performed upon the os calcis. 

At operation the mechanical blocking 
due to interposition of the cortical frag- 
ments has been found and with the re- 
moval , of these fragments good anatomical 
position has been obtained. This also results 
in a smooth, articular surface in the sub- 
astragaloid joint. 

This type of treatment has resulted in 
disability of four months in the severely 
comminuted and displaced fractures, in 
contrast to the two years previously esti- 


mated as" the immediate disability and 
although a mild arthritis may develop 
after the years go by, in these patients the 
function which has resulted during a j^ear of 
observation would indicate that a high 
percentage of partial permanent disabil- 
ity can be greatly lessened. 

CONCLUSIONS 

1. The difticulty of obtaining a good 
functional result in fractures of the os calcis 
is noted. 

2. The mechanism of the fracture and 
the displacement is outlined. 

3- The anatomical position obtained is 
shown by -v-ray studies. 

4. The possibility of obtaining a good 
functional result by open reduction is 
presented. 







FINDER AND SCREW DRIVER USED IN DRIVING SCREWS 

WITH A DRILL 

Irvin Stein, m.d. 

Diplomatc, American Board of Orlhopedic Surgery; Chief Orthopedic Surgeon, Pliilndelphia General Hospital 

PHILADELPHIA, PENNSYLVANIA 

I T has been the experience of the author time and materially lessen the shock to 
and undoubtedly that of many ortho- the patient, it was felt that emphasis upon 
pedic surgeons, that the usual method a mechanical means to drive screws should 
of inserting screws into plates or into be made. 



Fig. I. Screw c 

grafted bone, is quite a tedious chore. In 
addition’ to the length of time required to 
place a number of screws into bone, there 
is often a considerable amount of irritation 
to the palm of the hand when considerable 
pressure is made against the screws, even 
though we know a corrector handled screw 
driver is gripped on its side, not over the 
back. 

Not alone therefore because of the work 
required, nor because of the discomfort 
even to twisting and avulsing palmar skin 
that becomes caught in the glove, but also 
because a rapid mechanical method would 
also appreciably shorten the operative 


•iver and finder. 

With this in mind, we first used the end 
of a screw driver and placed this in the 
Jacob’s chuck of a hand drill. We found 
that we could quite easily drive screws in, 
but occasionally the screw driver would 
slide out of the slot, also the apparatus 
made a rather cumbersome thing to first 
engage the slot of the screw. This was 
simplified by using a Phillips head screw, 
but still the need of a combination finder 
and screw driver became apparent. 

Under the assumption that in modern 
manufacturing methods, there must be 
some wa}' whereby the slots of screws are 
found and the screws automaticall}’^ 
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screwed in by power tools, we assumed an 
apparatus containing a sleeve around a 
screw driver, the sleeve upon a spring, the 
screw driver to rotate within the sleeve. 
We looked around and found precisely this. 
The hexagonal base of this screw driver* 
allows it to engage in the chuck of the drill 
with ease and without requiring strong 
tightening of the chuck and there would be 
no slipping of the screw driver. The spring 
connecting the screw driver and the finder 
is just tense enough so that when the screws 
are merely placed in previously drilled 

*Tlie “Screw Driver and a Finder” No. 17690, is 
made by Black and Decker. 


holes in the bone, adequate pressure can 
be made to keep the screws in line. As the 
drill is spun the screw driver inside of 
the conical finder turns into the slot of 
the screw and then with no difficulty the 
screws can be driven in until they are 
fully tightened. As a matter of fact they 
can be tightened with a good drill to 
a point even beyond that possible by 
hand, for the drill gives a mechanical 
advantage. 

The author dismantles these stock screw 
drivers and finders and has all parts 
chromium plated in order to better pre- 
serve the material. 



SELF^RETAINING SKIN HOOKS* 


Herbert J. Riekert, m.d. and Raymond K. J. Luomanen, m.d. 

NEW YORR, NEW YORK 


T O a large proportion of patients the 
scar resulting from an operative pro- 
cedure is of major importance, espe- 



Fig. I. Illustration of self-retaining skin hooks. 


cially if it is on an exposed part of the 
anatomj^ Erroneously or not, they often 
judge the entire surgical procedure by the 
appearance of the skin incision. Because of 
the importance of the skin closure an aid 
for easier and more accurate skin closures 
was devised. It is a common practice for the 
busy surgeon to leave the closure of the 
operative wound to his assistants, thus 
leaving to. two people a task which often 
requires three. In many individuals, espe- 
cially the obese, there is often distortion 
and gaping of the wound even after the 
approximation of the subcutaneous fascia 
and tissues. The usual skin hooks are 
manually held, applying tension to each 
end of the wound, thus causing the two 
edges of the wound to come together. Since 
they are held by an assistant, he is lost as 
an aid to the actual closure of the wound 
and is often a hindrance because one of his 


arms is in front of the surgeon. This loss 
often becomes evident in the result and in 
the amount of time required to complete 
the closure. Our skin hooks are designed to 
liberate the assistant so that he may par- 
ticipate more actively in the closure. 

. The self-retaining skin hooks illustrated 
(Fig. i) employ the tension-lock principle 
common to many other instruments, among 
them the Frazier laminectomy retractor 
and a self-retaining retractor recently de- 
signed by ourselves.^ In addition, however, 
locking thumb screws have been applied to 
the two freely movable arms so that marked 
tension is not necessary to maintain the 
instrument in the position desired. The skin 
hooks are applied to each end of the wound 
and are then separated with adequate ten- 
sion so as to approximate the two edges of 
the wound. If the wound is long, curved or 
sharply angulated, the instrument can be 
applied to one segment of the wound at a 
time. The bar is 12 inches in length, making 
the instrument adequate for most incisions 
commonly employed. The bar is also con- 
veniently removed to one side facilitating 
the placement of the sutures. 

The self-retaining skin hooks here de- 
scribed are designed for the accomplish- 
ment of more cosmetic skin closures with 
greater facility. This aim has been realized 
by us in the closure of devious types of skin 
incisions on a busy surgical service. 
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METAMORPHOSIS OF CANCER OF THE PROSTATE 


A N unusual experience in the progress 
YY and regression of this so-called in- 
curable disease, with demonstrable 
metamorphosis of a prostatic cancer follow- 
ing stilbestrol therapy, has suggested signi- 
ficant changes in the surgical management 
of prostatic cancer. 

It has been estimated that possibly one 
of every eight males over forty-five years 
of age will develop this disease. Examina- 
tion of the prostate gland in routine 
autopsies reveals an incidence of cancer of 
this organ of 14 to 18 per cent, if not more. 

In fact, in cases of prostatic obstruction, 
the incidence of cancer appears to be as 
high as 20 to 25 per cent. The prostate is 
aft'ected more frequently than any other 
organ. Since there can be no causal therapy 
— the etiologv of cancer beina; unknown — 
treatment must be directed toward com- 
plete removal of the tumor or to alleviation 
of the symptoms produced. The ideal and 
hitherto only curative treatment consists 
of radical perineal prostatectomy. Unfory 
tunately, since this cancer is asymptomatic 
in its early stages, very few patients apply 
for treatment before the cancer has in- 
\-aded the capsule of the gland and metas- 
tascs have developed. Very tiny cancers 
can be detected by rectal palpation, and 
this procedure should be a routine measure 
since diagnosis in this verv earlv stasie 
permits hope of definite cure bv radical 

383 


operation. Later when symptoms of urinary 
obstruction develop, the growth will have 
become so hard and large, so fixed and 
densely adherent to surrounding structures 
that the surgeon cannot even get near 
enough to attack the lesion, which there- 
fore becomes technically inoperable. 

Less than a decade ago, statistics and 
clinical experience showed that only about 
one-tenth of cases of cancer of the prostate 
referred for treatment were operable, in the 
sense of being amenable to radical perineal 
prostatectomy. In the other 90 per cent of 
cases, the onh* treatment offering some 
relief of pain and obstruction and a slighth^ 
longer survival, was transurethral resec- 
tion. This surgical intervention e.xposes the 
patient to a major operation without hope 
of cure. By this route there is no access to 
the posterior lobe of the prostate, which is 
the most common site of the lesion. The 
cancer still remains in the body, and after 
a longer or shorter interval pursues its 
course to the inevitable fatal termination. 

A lower immediate operative mortality 
and a longer survival can be achieved by 
using either the total or radical perineal 
operation than with the suprapubic or 
transurethral operation. Once the tumor 
had e.xtended beyond the capsule, there was 
formerly no real hope for the patient. All 
that could be offered him was relief of 
symptoms by suprapubic cystostomy or a 
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transurethral resection with survival for a 
few months or years. Only by proper train- 
ing of all medical students in rectal palpa- 
tion of the prostate gland and its routine 
application to all patients over fifty years 
of age applying for physical examination, 
and the careful training of surgeons in per- 
formance of ail types of radical perineal 
prostatectomy, so that transurethral resec- 
tion does not become a makeshift because 
of its simpler technic, can we hope to ob- 
tain earlier diagnoses and an increase in 
the number of actual cures. 

Recently the advances in biochemistry 
and endocrinology have accumulated so 
swiftly, and their new applications have 
appeared so manifold and so rich in possi- 
bilities, that in our eagerness to benefit by 
them we momentarily lose sight of the fact 
that only time, and literallj'^ a period of 
many years, can provide the necessary test 
of their real value. 

One of these most sensational advances 
was the discovery of the effect of the sex 
hormones on the metabolism of cancer cells. 
In cancer of the prostate, administration of 
stilbestrol also produced a reduction in the 
size of the gland and a softening of its 
stony hard consistency. Castration had a 
similar effect. These results immediately 
reversed the operability statistics, opening 
a new avenue of possibilities for more 
radical surgery, so that now, even though 
patients still report for treatment as late in 
the course of the disease as formerly owing 
to lack of symptoms, nearly 8o per cent can 
be rendered fit for radical perineal pros- 
tatectomy by proper preoperative prepara- 
tion of the patient with stilbestrol. This is 
indeed a great advance from the earlier 
operability of lo per cent. 

Once diagnosis of prostatic cancer has 
been established, the patient should be 
started at once on a course of stilbestrol 
therapy, beginning preferably with small 
doses, in order to permit the organism to 
be come adjusted. For the first month the 
patient may be given a dose of Ti gr. of 
stilbestrol (diethylstilbestrol) three times 
tlaily, and during the second month i gr. 


three times daily. By this method of pro- 
cedure, unpleasant by-effects of the hor- 
mone therapy, such as gastric disturbances, 
hot flashes, swelling of the breasts, etc., 
may be avoided. Other beneficial effects of 
the treatment include relief from pain, 
diminished frequency', reduction of the 
amount of residual urine and urinary dis- 
turbances. Not infrequently a reduction in 
size or disappearance of metastases also 
occurs. 

T his period of preparation for the radical 
operation can be utilized to increase the 
patient’s resistance also in other ways. 
Urinary antiseptics can be administered to 
combat infection, frequently associated 
constipation can be properly treated and 
anti-anemics can be administered, as well 
as a strengthening diet and abundant vita- 
mins, in particular vitamin B complex. In 
this way the patient is built up not only to 
withstand the shock of the operation but 
to gain bodily resistance as well as a certain 
degree of immunity against the deleterious 
toxic effects of the carcinogenic elements. 
An index to check the response to stilbes- 
trol therapy is provided in the routine 
urologic follow-up and in the determination 
of serum acid phosphatase which drops to 
normal shortly after beginning of treat- 
ment. Thus b}' correcting the disturbed 
cellular metabolism and improving the 
general condition of the patient, with the 
gland diminished in size and softened, 
radical perineal prostatectomy is no longer 
contraindicated. 

It must be emphasized and has been 
proved clinicallj' and anatomopathologi- 
cally that the improvement gained by cas- 
tration or administration of stilbestrol, or 
both, continues only for a certain limited 
period, after which the cancer again gains 
the upper hand and proceeds on its destruc- 
tive course. Obviously if the cancer is 
totally removed during the period of im- 
provement, there will be less chance for 
recurrence than following partial removal 
of the obstructing portion of the gland as 
accomplished by transurethral resection. 
At this point of optimum improvement fol- 
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lowing stilbestrol therapy the patient 
stands at the cross roads. If he chooses the 
road of radical perineal operation, he may 
be cured. If not, death from cancer is his 
inevitable fate. 

That hormone therapy actually produces 
changes not only in the gland but in the 
cancer tissue itself has been shown in serial 
biopsies taken during the treatment period. 
In one remarkable case, the author had the 
exhilarating experience of observing com- 
plete disappearaixce of cancer of the prostate 
and of its pulmonary metastases following 
stilbestrol therapy. The patient died of 
intercurrent disease and autopsy revealed 
no trace of the prostatic cancer which had 
been demonstrated in needle biopsy speci- 
mens, nor of the roentgenologically diag- 
nosed pulmonary metastases. 

A brother of this patient, whose father, 
mother and four sisters died of cancer, had 
a hard, enlarged prostate suggesting can- 
cer, but needle biopsy yielded negative 
results. However, as metastases developed 
a transurethral resection was done. His- 
tologic examination of twenty sections of 
the tissue removed from the two lateral 
lobes and the middle lobe of the prostate 
showed no evidence of cancer but only 
lesions characteristic of benign adenoma 
and chronic prostatitis. However, after 
three subsequent transurethral resections 
for relief of urinary symptoms, the patient 
died of cachexia and metastases to the 
chest and bones. He had refused castration 
and finally died from the disease primarily 
located in the posterior lobe of the prostate. 

In citing the first mentioned case of clini- 
cally and anatomically proved primary 
cancer of the prostate, in which autopsy 
following stilbestrol therapy revealed no 
sign of malignancy, we wish to emphasize 
the fact that this is still onl}* one single 
case. For the present we can hold out no 
hopes for cure of the disease except by 
radical surgery. Until such time as further 
progress in the experimental and clinical 
study of these phenomena bear fruit, with 
possible prolongation of the period of 
amelioration or even eventual cure, our 


best course would seem to be to utilize to 
its fullest extent the beneficial action of 
stilbestrol; and then before this begins to 
wane, to seize the opportunit}^ for radical 
perineal operation under optimal condi- 
tions, thus ridding the patient of his cancer 
and offering him a chance of real cure. 

Primarily because of the real scarcity 
until recently of operable cases and not in- 
frequently because of inadequate training 
and experience, it has become the custom 
in many clinics to refer patients with pro- 
static cancer for transurethral resection. It 
is to be hoped that with this new shift in 
operability statistics and new technical 
possibilities, there will be a trend toward 
more frequent use of total or radical peri- 
.neal prostatectomy, which even in the days 
before the advent of hormone therapy 
could salvage 50 per cent of otherwise 
doomed patients. 

These findings suggest that the ideal 
moment for a total perineal prostatectomy 
or a radical perineal prostato-seminal-ves- 
iculectomy is the time when the described 
metamorphosis of the malignant process 
has taken place. 

The operation for radical perineal pro- 
statectomy is simple and may follow any 
one of the three different classic technics, 
according to the extent of the cancerous 
involvement of contiguous anatomic struc- 
tures: (i) When the carcinoma is limited to 
the prostate, the whole prostate and its 
capsule should be totally removed with a 
subsequent plastic anastomosis of the 
membranous urethra to the vesical orifice. 
(2) When the carcinoma of the prostate has 
involved the seminal vesicles, the opera- 
tion, in order to remove as much as possible 
of the cancerous lesion, should be a total 
prostato- seminal -vesiculectomy followed 
by the same type of anastomosis as de- 
scribed above. (3) When the carcinoma of 
the prostate has extended to infiltrate the 
neck of the bladder and the seminal vesi- 
cles, the more radical procedure of Young is 
indicated with removal of the prostate, the 
seminal vesicles and the bladder neck, and 
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anastomosis of the membranous urethra to 
the remaining portion of the bladder. 

Any one of these types of radical perineal 
prostatectomy has its true clinical indica- 
tions in a group of well selected cases and 
indeed the operative technical possibilities 
appear to be more satisfactory nowadays 
due to the metamorphosis produced by pre- 
operative hormone therapy. With this new 
attitude, most cases will be rendered oper- 
able by the first and most conservative of 
these three technics mentioned. 

In the future, all inoperable cases of pro- 
static cancer, instead of being referred for 
immediate transurethral resection, should 
be given the benefit of two or three months 
of stilbestrol therap}" combined with rou- 
tine conservative medical and urologic 
treatments, which ma}' render them suit- 
able for radical and curative perineal pro- 
statectomy, and which at least would have 
the same paliiati^fe effect as the otherwise 
futile transurethral resection. Stilbestrol 


therapy is also preferable to castration as a 
preparation for radical operation, since it 
offers about the same degree of ameliora- 
tion without mutilation and psychic insult. 

Considering this remarkable role played 
by the sex hormones in influencing the 
metabolic cellular dysfunctions in cancer of 
the prostate, the possibility of a future pro- 
phylactic utilization of stilbestrol to pre- 
vent the development of prostatic cancer 
and reduce its incidence seems not too 
remote. 

While in no waj’" belittling the role of 
this new treatment in affording relief from 
pain and a more comfortable and some- 
what longer sur\’-ival to patients who can no 
longer be helped by radical operation, still 
the most significant contribution of stil- 
bestrol therapy to prostatic cancer to date 
consists in widening the indications for rad- 
ical perineal prostatectomy, the only cura- 
tive therapy that we possess. 

Robert Gutierrez, m. d. 





THE RELATIONSHIP OF THE VAGINA TO ADJACENT 
ORGANS IN RECONSTRUCTIVE SURGERY* 

A HISTOLOGIC STUDY 

J. V. Ricci, m.d., J. R. Lisa, m.d., C. H. Thom, m.d. and W. L. Kron, m.d. 

NEW YORK, NEW YORK 


T he relationship of the vagina to the 
urethra, bladder, cervix, anorectal 
canal and perineal body in the normal 
and in the relaxed state is a matter of vital 
importance to the gynecologist. A clear 
understanding of this relationship facili- 
tates reconstructive vaginal plastic surgery 
and enhances permanently better ana- 
tomic and physiologic function. Though a 
knowledge of this relationship is basic, 
there has been a perennial controversy 
hinging on the existence or non-existence 
of a surgically useful and indispensable 
fascia for reconstruction purposes. This 
study deals ivitb the microscopy of tbe tissues 
betiveen tbe vagina and tbe adjacent pelvic 
organs in tbeir undisturbed state, since 
only a microscopic investigation can lead 
to ultimate precision in the designation and 
classification of these tissues. This type 
of study is not new, several observers 
having approached the problem from the 
same angle, drawing varying conclusions 
from their studies of isolated specimens. 
Jacob Henle,^ in 1866, approaching the 
problem as a histo-anatomist rather than 
as a gynecologist, came forth with the first 
free hand histologic drawing of a cross- 
section extending from the mucosa of the 
bladder to the mucosa of the vagina, and 
labelled the various tissues as vesical 
epithelium, submucosa, layer of circular 
bladder fibers, layer of longitudinal bladder 
fibers, loose cellular tissue, layer of circular 
vaginal fibers, layer of longitudinal vaginal 


fibers, submucosa and vaginal epithelium. 
It is to be noted that between the muscula- 
ture of the bladder and that of the vagina 
Henle found “loose cellular tissue.” The 
value of Henle’s drawing was first recog- 
nized b}' H. C. Coe- who reproduced it in 
his chapter on the anatomy of the pelvic 
organs in the first volume of “A System of 
Gynecology by American Authors” (1887). 

The first to speak of the tissue separating 
the bladder from the vagina as a “loose 
areolar” was T. Gaillard Thomas® in 1872. 
Whether he had seen it under the micro- 
scope is not clear, but in a detailed descrip- 
tion of an operation on the sagging anterior 
vaginal wall, he stated that the director 
was gradually insinuated through the loose 
areolar tissue between the bladder and the 
vagina until it reached a point near the 
urethra. 

The above references are the only contri- 
butions to the literature of this subject 
during the nineteenth century. In 1910, in 
the first edition of his text, “ Principles of 
Gynaecology,” W. Blair BelH included 
two photomicrographs, clearly demonstrat- 
ing loose connective tissue between the 
musculature of the vagina, the juxtaposed 
musculature of the bladder above and 
the musculature of the rectum below. How- 
ever, in his text he erroneously assumed a 
similar relationship between the urethra 
and vagina. Three years later (1913) M. 
Moritz® reproduced a cross-section of a 
fetal pelvis prepared by H. Platt, which 
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showed an areolar separation between 
the rectal and vaginal walls and a complete 
fusion of the musculature of the urethra 
and the vaginal wall. Platt’s original contri- 
bution was not found after careful search 
at the Library of the New York Academy 
of Medicine. 

In 1926, A. B. Spalding® in his presenta- 
tion on hemostasis in vaginal hysterectomy 
for procidentia, dealt with the histology of 
what he called the fascia endopelvina, 
adding that it developed hy mesothelial 
condensations around the ureters, the 
pelvic nerves and blood vessels. Four 
microscopic slides were included; one (low 
power) demonstrated all tissues between 
the mucosa of the vagina and that of the 
bladder, but the various types of tissues 
were not differentiated. In the remaining 
three slides the preservation of relation- 
ship between organs was not maintained. 
Rather, Spalding demonstrated the muscu- 
lar layers of the vagina and of the bladder 
independentl5'-, in both instances errone- 
ously labelling the muscular tissue as 
vesicovaginal vascular fascia. Thus, con- 
trary to fundamentals, he assumed that a 
fascia was both a muscular and vascular 
structure. Ignoring all basic histologic 
concepts, Spalding reiterated this view in 
his discussion of Goff’s presentation in 
1931, stating that the fascial layer between 
the bladder and the vagina was a “distinct 
layer of musculofibrous tissue which -was 
quite vascular.” 

A classic contribution to the histologic 
study of the tissues between the vagina 
and the juxtaposed pelvic organs was by 
B. H. Goff' in 1931. He bisected a specimen 
consisting of uterus, bladder, vagina, 
urethra, rectum, anus, vulva and perineal 
body removed en masse from a nullipara, 
twenty-seven years of age who had died of 
a thoracic injur5r. He made seven cross- 
sections at right angles to the vagina, three 
through the posterior and four through the 
anterior vaginal wall. Thus he was able 
to note all the tissue between the mucosa of 
the vagina and that of the rectum, anal 
canal, urethra and bladder. From these 


cross-sections, Goff was able to demon- 
strate microscopicallj’’ that there was a 
“thin layer of fascia of the areolar type” 
between the anterior vaginal wall and the 
wall of the bladder, between the posterior 
vaginal wall and the wall of the rectum. No 
“fascia of the areolar type” was demon- 
strable between the musculature of the an- 
terior vaginal wall and urethral wall, and 
none between the posterior vaginal and 
anal wall. He concluded that the “layer of 
aerolar fascia” which separated the an- 
terior vaginal wall from the bladder w'all 
(vesico-vaginal fascia) and the “la3'er of 
areolar fascia” which separated the poste- 
rior vaginal wall from the wall of the 
rectum (rectovaginal fascia) united at the 
sides of the vagina to form the perivaginal 
fascia, which formed the “fascia endo- 
pelvina.” But he stated specificallj', that 
the successful correction of c^'stocele, recto- 
cele and urethrocele depended on utiliza- 
tion of the tissue of the vaginal wall rather 
than this “fragile areolar fascia.” Goff’s 
clarity' was marred bj' his insistence on call- 
ing meshed areolar fibers a fascia. In real- 
ity, this intervening aerolar mesh consists 
of loosel}’- scattered and tangentiall}’’ inter- 
woven connective tissue fibrils of a spider 
web texture; it is not sheet-like, is entirelj’' 
devoid of tensile strength and calling it a 
fascia has perpetuated a misconception. 

N. P. Sears’® (1933) slides dealing 
with the microscopj'^ of the vaginal wall 
and lateral tissue did not preserve the 
relationship of pelvic organs in all in- 
stances. He dealt with the “fascial plane 
surrounding the vagina.” With this loss of 
relationship. Sears’ microscopy was limited 
to the musculature of the vagina and some 
loose lateral areolar tissue, and conse- 
quentlj" his studj’’ remained inconclusive. 
He called some of the laj'ers of the vaginal 
musculature, fascia. He also included “a 
section through the cervix, vagina, rectum 
and connective tissue” from the perineum 
of a two 3'’ear old child, and in this slide the 
areolar nature of the tissue between the 
vagina and rectum is plainly visible. There 
is also a cross-section through the vagina 
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and rectum in a specimen removed from an 
eight months old infant, and here again 
the nature of the tissue between these 
organs is definitely areolar. 

H. Koster,® in 1933, removed en masse, 
the uterus, adnexa, bladder, vagina, ure- 
thra and the loose areolar connective tissue 
constituting the parametrium from a 
multipara, thirty-one years of age, with 
no signs of prolapse or retrodisplacement 
of the uterus. Though Koster featured 
the microscopy of the parametrial tissue, 
he stated that a longitudinal section of 
the vagina and rectum extending “from 
the upper end and running down to the 
perineum” proved that the vaginal wall 
was separated from the rectum only by 
loose areolar connective tissue. In the 
section including the vagina and bladder in 
median line, the wall of the bladder was 
separated from the cer\'ix and vagina by a 
similar type of tissue. He added, signifi- 
cantl}^ that since his findings tallied with 
those of Goft' (1931), he did not deem it 
necessary to present any illustrations. 

The present investigation has been 
undertaken primarily to clear up the ques- 
tion of fascial sheets which are variously 
designated, “isolated” and “utilized” by 
gynecologists as supporting structures in 
the repair of bulging anterior and posterior 
vaginal walls. Is there or is there not a 
true fascia of indispensable surgical worth? 
The answer cannot be disposed of on the 
basis of an equivocal terminology. As a 
basis for discussion, a crystal clear under- 
standing of the term fascia is necessary. 
Returning to fundamentals, the histologists 
are somewhat averse to the use of the 
term fascia, preferring the composite des- 
ignation “dense and regular connective 
tissue,” depending on variations in struc- 
tural constituents. The histologists admit 
that a clear-cut classification is difficult and 
inexact, inasmuch as the different types 
of connective tissues present transitional 
forms. Structually all connective tissue 
consists of cells or fibroblasts, white or 
collagenous fibers, elastic or yellow fibers 
and an amorphous ground substance. 


These basic elements varj’’ in amount and 
in arrangement. In the fascias, aponeuroses 
and tendons, the collagenous bundles and 
fibroblasts are arranged regularlj^ in sheets. 
In each sheet, the fibers follow a parallel 
and often slightl}- wavy course. 

Independent of these sheets, membranes, 
or fascias of connective tissue, there is 
another tj'pe, also of mesenchj-mal origin 
but morphologically different — the areolar 
tissue, which is classified as a loose connec- 
tive tissue. On this point, A. Maximow 
and W. Bloom^° state that after all other 
types of connective tissue have been 
formed, the remaining mesenchyme de- 
velops into a loose tissue which contains 
almost all the cellular and intercellular 
elements occurring in the specialized types 
of connective tissue. This loose tissue packs 
the spaces between the organs and sur- 
rounds vascular lymphatic channels and 
nerve elements. It is a whitish “sticky” 
mesh, easily torn during dissection. Like 
a collapsed sponge, it contains innumerable 
minute cavities which can easily be filled 
artificially with liquid or air (the cellulae 
of the old anatomist) and which gave rise 
to the term areolar tissue. In brief, a 
fascia is a covering or enveloping mem- 
brane; areolar tissue is a packing or filling 
material. 

This study is based on the microscopy of 
twenty-two specimens, each consisting of 
the fundus, cervix, urethra, vagina, rectum, 
anal canal and perineal body removed en 
masse. Of these specimens, four were re- 
moved from fetal cadavers of four, six, 
eight and nine months of intra-uterine life, 
respectively; three specimens were re- 
moved from the cadavers of infants — six, 
twelve and nineteen months of age; the 
remaining fifteen specimens were removed 
from adult cadavers — twenty, twenty-four, 
twenty-five, thirty-one, thirty-four, thirty- 
seven, forty-one, two of forty-two, forty- 
three, forty-seven, sixty, sixty-two, sixty- 
seven and seventy-two years of age, 
respectiveh’. Only the cadavers presenting 
no visible evidence of pelvic lesions were 
selected. Death was due in each instance to 
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an extragenital, cxtrapelvic lesion. One 
specimen was removed from the body of a 
twenty year old patient, who died during 
the third montli of pregnancy from an 
“acute infectious hepatitis.” Specimens 
were placed in fixing fluids. In some instan- 
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ces, the urethral, vaginal and anorectal 
canals were packed with cotton. The rela- 
tionship of the vagina to the surrounding or- 
gans was maintained in all instances. Two 
specimens were embedded in paraflin and 
the remainder in celloidin. Some specimens 
were subjected to serial cross-sections; some 
to serial sagittal sections and others to both, 
after an accurate bisection. Each section 
was made so as to demonstrate all tissues 
intervening between, and including, the 
mucosa of the vagina and the mucosa of 
one or more adjacent organs, i.e., all tissues 
between the mucosa of the vagina and that 
of the urethra; the vagina and the bladder; 
the vagina and the anal canal; the vagina 
and the rectum. The tissues were subjected 
to hematoxj^lin eosin, to Verhoff’s elastica 
stain and Van Gieson’s connective tissue 
stain. Approximately 1,200 slides were 
stained and studied. 


.MICKOSCOPV 

Ftn the purposes of clarity and brevity, 
some general features of the histology of 
the organs involved can be pointed out. 
The urethra and bladder are lined with 
transitional epithelium, only the urethral 
orifice having a variable amount of squa- 
mous epithelium. The vagina is lined with 
.scjuamous epithelium. Neither the urethra 
nor the vagina has a true submucosa and 
the epithelium lies directly upon a sti/}- 
slatuia propria. The rectal wall conforms to 
the usual description — mucosa, subnuicosa, 
inner circular and outer longitudinal mus- 
cular coats. The epithelium of the anorectal 
area covers the posterior surface of the 
perineal body. 

Specimen 1 . Four months' fetus: (Gisc i)- 
This specimen consists of serial cross-sections 
of all the pelvic org.'ins from the perineal body 
up to and including the bladder. The entire 
wall of the vagina is a tightly woven fibro- 
elastic-imiscular structure. The .substantia 
propria is connective tissue, moderately vascu- 
lar and rich in fine and coarse elastic fibers. 
Tlic muscle which forms the outer portion, 
consists of circular and longitudinal bundles 
and does not completely encircle the vagina. 
The muscle is heavier laterally and posteriorly 
in the mid-vagina; it is very inconspicuous 
anteriorly and becomes lost superiorly in the 
fibro-clastic vaginal wall at the fornices and 
infcriorly near the orifice. It is slightly vascular 
and rich in elastic fibers. The circular muscle 
fibers form a \'ery thin distinct inner layer near 
the fornices and in the lower \'agina. In the 
mid-vagina, the circular and longitudinal 
bundles intermingle; inner and outer layers are 
not distinct. No lymphatic tissue is found. 
There arc a few glands near the external 
urethral orifice, but none are found in other 
regions. The urethral substantia propria is a 
dense, vascular, connective tissue rich in elastic 
fibers. The muscular wall consists of involun- 
tary circular fibers, not forming a solid wall but 
broken into strands by fibrous and elastic 
tissue. The upper urethra and vesical neck are 
enclosed by a circular muscle bundle, heavy 
anteriorly and thinning out laterally and 
posteriorly where it is intimately associated 
with the bladder muscle of the trigone and 
cannot be distinguished from it. Above the 
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base of the bladder the wall is of very loose 
texture with an abundanee of loose areolar 
tissue separating the bundles in which are 
intermingled eircular, longitudinal and oblique 
fibers. 

Summmy. There is a complete fusion be- 
tween the urethra and vagina from the base 
of the bladder to the external urethral orifice. 
There is no line of demarcation between these 
two structures. Above the internal urethral 
orifice the bladder wall is separated from the 
upper vaginal wall by loose areolar tissue. 
Posteriorly, the rectal and vaginal walls arc 
separated by a distinct zone of loose areolar 
tissue. (The perineal body is not included in 
these sections.) 

Spccimoi II. Six months' fetus: (Case 2). 
One-half of the specimen is cut serially in 
sagittal section; onc-half is cut serially in cross- 
section. The substantia propria of the vagina is 
a dense fibrous layer, moderately vascular and 
rich in elastic fibers. Near the vaginal orifice 
there is some oblique voluntary muscle in the 
outermost portion. The remainder ol the 
vaginal wall is involuntary muscle not arranged 
into distinct layers but forming a mesh-work of 
longitudinal and circular muscle fibers, clastic 
and connective tissue. There is a bare sugges- 
tion of a circular coat only in the lower one- 
third. The muscle of the mid-vagina is heavier 
posteriorly and laterally and becomes scanty 
anteriorly. At the level of the vaginal introitus 
and superiorly at the forniccs the muscle be- 
comes lost in connective tissue. No lymphatic 
tissue is found. 

The urethral substantia propria is a dense 
vascular connective tissue rich in clastic fibers. 
There is an outer involuntary muscle, indis- 
tinctly circular and broken up by dense con- 
nective and clastic fibers. At the external 
meatus there is a fairly distinct small band of 
circular voluntary muscle. At the internal 
orifice is a distinct band of involuntary circular 
muscle which fits around the base of the 
bladder and upper urethra. Anteriorly, it is a 
heavy muscle and fades out into a much 
thinner muscle posteriorly. It fuses with the 
inner muscular coat of the bladder superiorly. 
At the level of the internal os the outer muscle 
layer of the bladder lies external to this muscle 
bundle. There are a few glands in the upper 
urethra lined by transitional epithelium. 

The perineal body consists largely of volun-' 
tarv muscle. The lowermost portion has 


abundant loose areolar tissue, elastica and fat. 
In the upper portion it is much more compact 
and fuses tightly with the vaginal and anal 
walls. 

Summary. The urethrovaginal wall forms a 
solidly fused structure from the clitoris up to 
the base of the bladder where the bladder and 
vagina become separated by a loose, avascular, 
areolar zone. The vaginal and rectal walls are 
separated bj^ a distinct areolar zone down to 
the apex of the perineal bod}", which fuses the 
lower vagina with the muscular coats of the 
anorectum. 

Specimen III. Eight months' fetus: (Case 3). 
This specimen consists of serial cross-sections 
of all the pelvic organs from and including the 
perineal body and anal canal up to and includ- 
ing the bladder. The substantia propria of the 
vagina is a dense, moderately vascular con- 
nective tissue and elastica. The involuntary 
muscle wall has both longitudinal and circular 
bundles not distinctly separated into two 
layers, although the inner bundles are more 
frequently longitudinal than the outer, woven 
together by dense elastica and connective 
tissue fusing the vaginal wall into a solid struc- 
ture. The circular muscle fibers are most 
abundant in the middle third where they are 
more prominent laterally and posteriorly and 
scanty anteriorly. At the upper and lower ends 
all fibers are lost in fibro-elastic tissue. No 
lymphatic tissue is found. 

The urethra has a compact substantia propria 
rich in elastica and a circular layer of involun- 
tary muscle. At the base of the bladder there 
is an extremely heavy involuntary muscle 
separated into large bundles by compact con- 
nective tissue rich in elastica. 

Summaiy. The urethrovaginal wall forms a 
solid, compact structure from the e.xternal 
orifice to the base of the bladder. Just above 
the level of the internal urethral orifice there 
is a beginning line of separation by loose, 
avascular, areolar tissue. The vaginal and 
rectal walls are separated by a distinct loose 
areolar zone down to the apex of the perineal 
body, where they are tightly fused into a 
compact structure. 

Specimen IV. Full term fetus: (Case 4). The 
serial cross-sections of a specimen removed 
cn masse consists of perineal body, anal canal, 
rectum, urethra, vagina, bladder, cervix and 
uterus. The substantia propria of the vagina is 
compact, connective tissue moderately vascular 
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and rich in elastica. The muscular wall is 
involuntarj’- in tj^pe, arranged largely in circu- 
lar bands, some longitudinal or oblique, not 
separated into distinct layers. The lateral walls 
of the middle third are heavier than any other 
part and have a more distinct separation into 



inner circular and outer longitudinal layers. 
Posteriori}’ they are heatder than anteriorly. 
At the upper and lower extremes the muscle 
almost entirely disappears. The entire wall 
forms a compact structure fused by a dense 
connective tissue rich in elastica. No l}miphatic 
tissue is found. 

The urethra has a vascular, compact sub- 
stantia propria of connective tissue and elastica 
and an outer circular involuntary muscle. The 
entire wall is fused together by dense connec- 
tive tissue and elastica. There are no glands. 
At the internal urethral orifice the musculature 
of the bladder, involuntary in tjqie, consists of 
heavy bundles woven together by connective 


tissue and elastica. The bladder wall above 
the base has heavy bands of involuntarj’- muscle 
which run in various planes and which are 
separated by a fairly loose connective tissue. 

Summon'. The urethrovaginal wall forms 
a solid compact structure from the external 
urethral orifice to the base of the bladder. A 
line of cleavage by areolar tissue between the 
base of the bladder and the r^agina appears at 
the level of the fornix. The vaginal and rectal 
walls are separated by a distinct loose areolar 
avascular zone down to the anoperineal struc- 
ture where they are tightly fused. 

Specimen V. Six months’ infant: (Case 5). 
One-half of the specimen is cut sagittally and 
one-half in cross-section in serial blocks. The 
substantia propria of the vagina is a mcderately 
wiscular, compact connectir'e tissue rich in 
elastica. The muscle is involuntary and ar- 
ranged in mixed circular and longitudinal fibers. 
It is most prominent in the lateroposterior 
portions of the middle third; anteriorly, only 
scanty circular fibers are seen. The entire wall 
is fused into a solid structure by dense con- 
nective tissue and elastica. No lymphatic tissue 
is found. 

The urethra has a r'ascular connective tissue 
substa7xtia propria rich in elastica and a well 
developed circular involuntary muscle. The 
entire structure is compact with dense con- 
nective and elastic tissue. In the portion nearest 
the bladder there is a distinct heavy muscle 
bundle surrounding it and the base of the 
bladder merging superiorly with the bladder 
musculature. This muscle is better developed in 
the anterior wall. In this same area, pos- 
teriorly, there is relativel}’' more compact con- 
nective tissue. In the upper urethra there are 
a few straight gland-like structures. The 
bladder wall is composed of heavy involuntary 


Plate ia. 

Fig. I. (Case 3.) Cross section through lower vagina and rectum including apex of perineal body, showing the 
tight fusion of the anorectal and vaginal wall (hematoxylin and eosin stain X a.j). 

Fig. in. (Plate in.) A higher power view of the block outlined in Fig. i (hemato.xylin and eosin stain). 

Fig. 2. (Case 3.) A cross section of lower urethra, vagina and rectum, showing a solid urethrovaginal wall and the 
line of cleavage by areolar tissue between vagina and rectum (hematoxylin and eosin stain X a.,). 

Fig. 3. (Case 3.) Cross section through upper urethra, vagina and rectum, showing the fornices, tip of cervix and 
cul-de-sac of Douglas. The urethrovaginal wall shows complete integration making one solid structure (hematoxylin 
and cosin stain X 2.5), 

Fig. 30. (Plate in.) A higher power of block outline in Fig. 3 (hematoxylin and eosin stain). 

Fig. 4. (Case 3.) Cross section through trigone of bladder, cervix, lower uterine body and rectum. There is a fine 
line of cleavage between vagina and bladder which shows the urethr.a on one side just above the urethral mouth. 
Posteriorly is the cul-de-sac of Douglas (hematoxylin and eosin stain X 2.5). 

Fig. 5. (Case 2.) (Plate in.) A sagittal section slightly lateral to midline, through bl.adder, vagina, lower uterus and 
rectum, showing the line of cleavage anteriorly extending to upper vagina and a line of cleavage posteriorly between 
vagina and rectum. It also shows fusion of vaginal and urethral wall and both vaginal fornices (hematoxylin and 
cosin stain X 2.3). 
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Plate 2. (Case 5.) A sagittal midline section through bladder, urethra, uterus, vagina, rectum and 
upper portion of perineal body. Anteriorly the vesico-uterine fold reaches the level of the internal 
uterine os and an avascular zone of acrolar tissue separates the upper vagina front the bladder and 
urethra. The outer vesical musculature is loosely attached by areolar tissue, looser in te.vture than 
that separating the bladder and vagina. Posteriorly the rectum and vagina are separated by an 
avascular areolar zone down to the tip of the perineal body which fuses vagina and anorectum. The 
lower rectum is extremely thin and of loose texture and becomes increasingly stout at the higher 
levels (hematoxylin and eosin stain X 3). 
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muscle hmuilcs separated by a nuxifratciy loose 
connective tissue. 

Swnvum'. 'I’lie uretluovapiua! wall is a 
compact structure from the external urethral 
meatus to the base of the bladder. .\l this 
point, lon.se areolar tissue beiiins to separate 



the bladder from the vaginal wall. Posteriorlv, 
the vaginal wall is separated from the rectum 
by an areolar zone down to the apex of the 
perineal body. Beyond this point, there is 
fusion of the wall of the anal canal and the 
outermost portion of the vaginal wall. 

Specimen VI. One year infant: (Gise 6). 
The sagittal section includes uterus, cervix, 
fornices, bladder and urethra. There is an 
areolar zone extending down from the \esico- 
vaginal fold between the bladder and the upper 
vagina approximately to the trigone. The 
bladder wall in this area has large bundles of 
involuntary muscle lying at dilferent angles 
separated by a fairly compact connective and 
elastic tissue. 

Specimen VII. Nineteen montb.V infant: 
(Case 7). The sagittal section includes the 
rectum, anorectal junction, upper portion of 
the perineal body, vagina, cervix, fornices, 


bladder and uj)per portion of the urethro- 
vaginal w.'ili. Tin .^.uhstanlia propria of the 
vagina is nuKlenitely vascular, comjnict. con- 
nective tissue ricfi in elastic libers. The muscle 
lirus a vari.able .•irrangement. There is an inter- 
mingling of circular and longitudinal libers so 
that they cannot be called inner and outer 
layers. In the .'interior wall there are a few 
longitudinal .'ind a few circular fibers. At the 
upper and lower eiuls the muscle is even 
scantier, d’lie w;dl is fused into a compact 
structure by tlense connective tissue rich in 
elastic libers. No lymphatic tissue is found. 

riie urethra has a vascular .vii/onm/ia propria 
rich in clast ica and circular involuntary muscle 
HIhts. Around the base of the blarldcrand inter- 
nal urethral orifice is a heavy involuntary muscle, 
mainly longitudinal. .Anteriorly, it is intimately 
associated with the inner mu.scle Layers of the 
liladder. I’osteriorly, it is n continuation of 
the outer longitudinal layer of tiie bladder wall. 
The urethra is a compact, solid structure. 

Summary. The urethroxaginal wall is a 
compact structure of libromuscular clastic 
ti.ssue. riierc is a line of separation byarcolar 
tissue lying between the vagina at the fornix 
and the ntljaccnt bladder wall. .\ loosearcolnr 
zone separates the rectum from the vagina 
down to the a[)ex of the perineal bwly. Beyond 
tills point, in the anorectal area, there is fusion 
between vagina and anal canal. 

Specimen VIII. Tuenty years: (Gisc 8). 
1’his patient was three months pregnant and 
had miscarried about twenty-four hours before 
death. Specimen consists of (i) sagittal section 
ineiutling bladder, internal urethral orifice, 
ui)i)er urethra, urethrovaginal wall; cross-sec- 
tion through base of bladder and anterior fornix; 
(3} sagittal section of lower vaginal and rectal 
walls down to upper portion of perineal body; 
(4) sagittal section through uterovcsical fold. 

The substantia propria of the vagina is con- 
nective tissue moderately vascular, rich in 
clastic libers. .The muscle coats arc distinct 
and arc mainly longitudinal, extending well up 
toward the fornices. At the level of the fornix 


Platc 3n. 

Fig, I. (Oise 8.) A sagittal section tlirough h.ase of bladder, upper urethra and upper vagin.al wall, showing a 
beginning line of cleavage between base of bladtier and the liftht fusion ix’tween tiie urethrovaginal wall (hematoxy- 
lin and eosin stain X 3). 

Fig. 2. (Oasc 10.) A sagittal section through the upper vesico-urethrovaginal wall at a corresponding level to Fig. i, 
showing an unusually deep line of cleavage (hematoxylin and eosin stain X 2). 

Fig. 3. (Oase 8.) A cross section of upper urethrovaginal wall just below the internal urethral orifice, showing the 
compact fusion (hematoxylin and cosin stain X 3), 

Fig. 4. (Case 8.) A sagittal section through the perineal body showing the fusion between lower vagina and anorectal 
wall and the avascular areolar zone separating the rectum and the vagina. The rectal muscular wall is exceedingl.v 
thin (hemato.xj'Iin and cosin stain X 3). 
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there are numerous circular fibers. In the 
middle third there- are some isolated circular 
muscle bundles. The muscle throughout all 
areas of the vagina seems distinctly hyper- 
trophied. This hypertrophy may be due to the 
pregnant state. No lymphatic tissue is found. 

The urethra has a vascular substantia propria 
rich in elastica and a circular, involuntary 
muscle. The entire structure fuses into a com- 
pact tissue. In the upper urethra and the base 
of the bladder there is a heavy mass of circular 
bundles of involuntary muscle enclosing the 
region. Anteriorly it is much heavier in struc- 
ture than posteriorly, where there is abundant 
fibrous tissue. No glands are found. 

Suimnaiy. The urethrovaginal wall forms 
one compact structure with no line of cleavage. 
The separation between the bladder and the 
vagina is by loose areolar tissue lying beneath 
the uterovesical fold, extending down to the 
base of the bladder. The posterior vaginal wall 
is separated from the rectal wall by loose 
areolar tissue extending to the apex of the 
perineal body. Beyond this point, there is tight 
fusion between the anal wall and the outermost 
portion of the vagina. 

Specimen IX. Tiventy-Jour years: (Case 9). 
The specimen is cut (i) in serial sagittal sec- 
tions, including external urethral orifice, ure- 
thra, urethrovaginal wall and internal urethral 
orifice into the base of the bladder; (2) sagittal 
section of rectovaginal wall including perineal 
body. 

The substantia propria of the vagina is com- 
pact connective tissue, moderately vascular 
and rich in elastic fibers. The muscle is in- 
voluntary in t\pe and mainly longitudinal with 
oblique fibers more abundant in the lower 
one-third of the posterior wall near the perineal 


body. In the upper portion near the anterior 
fornix circular bundles of muscle are abundant 
and there is some separation in this area into 
inner circular and outer longitudinal layers. 
There is no lymphoid tissue. The wall is a com- 
pact structure with dense connective tissue and 
elastic fibers fusing the muscle bundles. 



The urethra has a vascular substantia propria 
and an outer circular involuntary muscle. The 
musculature is densely fused together by con- 
nective tissue with elastic libers. Near the 
external orifice are some short tubular glands 
not found in the upper areas. In the upper 
portion and at the base of the bladder is a 
compact circular muscle merging with the 
bladder wall. It is heavier in the anterior wall; 
in the posterior, it merges with dense fibro- 
elastic tissue. 

Sunimarr'-. The anterior vaginal wall is 
densely fused with the urethral wall from the 


. Plates 4a and 5.\. 

Fig. I. (Qise 4.) A cross section of lowermost part of vagina, perineal body and anorectum, showing the tight 
fusion of vagina and anorectum by the perineal body (hematoxylin and eosin stain X 2). 

Fig. 2. (Case 4.) Cross section at a slightly higher level through urethra, vagina and apex of perineal body, showing 
comp.act urethrovaginal wall .and fusion between v.agina and anorectum (hem.atoxylin .and eosin stain X 2), 

Fig. 2a, (Pl.ate 4B.) Higher power of urethrovaginal w.all blocked out in Fig. 2 (hematoxylin and eosin stain). 

Fig. 2h. Higher power of v.agino-anorcct.al w.all blocked out in Fig. 2, showing fusion at tip of perineal body (hema- 
toxylin and eosin stain). 

Fig. 3, (Case 4.) Cross section through upper urethra, vagina and rectum, showing a solid urethrovaginal wall and a 
line of cle.avage between v.agina .and rectum, below the cul-de-sac of Douglas (hematoxylin and eosin stain X 2). 
Fig. 3a. (Pl.ate 4B.) A higher power Hew of urethro-vaginal w.all blocked out in Fig. 3, showing the tight fusion and 
almost complete absence of vaginal musculature (hematoxylin and eosin stain). 

Fig, 3?), (Plate 4B.) A higher power view of posterior vaginal and rectal walls blocked out in Fig. 3, showing an 
avascular zone of cle.avage (hematoxylin and eosin stain). 

Fig. 4. (Case 4.) A cro^ srction through the bladder just above the internal urethral orifice, the vagina and the 
rectum. There is a beginning line of cle.avage between bladder and vagina directly in the midline. Posteriorly, 
the cleft is the lowermost tip of the cul-de-sac of Douglas (hematox-j-lin and eosin stain X 4). 

Fig. 5. (Case 4.) .A. cross section at a slightly higher level through'bl.adder, fornices, cervix and rectum. There is a 
wide separation anteriorl v by .a\-uscul.ar areolar tissue. Posteriorly is the cul-de-s.ac (hematoxylin and eosin stain X 4) . 
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external urethral orifice to the base of the 
bladder. At this point, there is a loose areolar 
zone separating the bladder from the upper 
vagina and cervix. The posterior vaginal wall 
and the rectum are separated bj- loose areolar 
tissue down to the apex of the perineal body 



which fuses the outer end of the vaginal and 
anorectal walls tightly together. 

Specimen X. Ticenty-five years: (Oise lo). 
The specimen is cut (i) in sagittal section 
lateral to the midline including cervix, vagina 
and bladder; (2) sagittal section of upper half 
of urethra and vaginal walls into base of 
bladder; (3) sagittal section of rectovaginal 
wall including perinea! body. Tbe substantia 
propria of the vagina is a compact connective 
tissue and rich in elastic fibers. The muscle is 
involuntary and mainly longitudinal with some 
oblique fibers lying toward the substantia 
propria. The muscle is heavier in the middle 
third and becomes scantier at both ends. No 
lymphatic tissue is found. 

Tbe substantia propria of the urethra is com- 


pact and rich in elastic fibers and vessels. The 
muscle is in^mluntar^' and circular. In the lower 
one-third are tubular glands; none are found 
at the upper levels. Extending down from the 
outer muscle layer of the bladder, is a pro- 
jection of longitudinal bundles h’ing parallel 
to the urethra and extending about one-half 
of its distance. The muscle in the upper urethra 
near the internal orifice and the base of the 
bladder consists of both involuntarj" and volun- 
tarj" fibers. The urethral wall is a compact 
structure, its components held together bj' 
dense connective tissue with elastica. 

Summar\\ The urethrovaginal wall forms a 
solid structure from the external urethral 
meatus to the base of the bladder. From this 
point to the level of the anterior fornix the 
walls of the bladder and vagina become sepa- 
rated by loose areolar tissue. The posterior 
vaginal wall is separated from the rectal wall 
b}"- a zone of loose areolar tissue down to the 
apex of the perineal bodjx Beyond this point, 
the perineal bodj’’ fuses both walls tightly 
together. 

Specimen XL Tbirty-one years: (Case u). 
The specimen is cut (1) in serial sagittal sec- 
tions including the entire urethra from the 
external orifice through the internal orifice, and 
anterior vaginal wall; (2) sagittal sections in- 
cluding bladder, anterior vaginal wall and 
cervix; (3) sagittal sections including recto- 
vaginal wall and perineal body; (4) cross-section 
through lateral mid-vagina into paravaginal 
tissues; (5) parametrium at the level of the 
cervix. 

Tbe substar^tia propria of the vagina is com- 
pact connective tissue rich in elastic fibers. 
The muscle is involuntarjx In the mid-anterior 
wall the muscle fibers arc chiefly longitudinal 
with some oblique fibers. Laterally, the muscle 
appears somewhat scanty with both longi- 
tudinal and circular fibers. Posteriorly, it 
appears mainE" longitudinal with some oblique 


Plate 6a. 

Fic. I. (Case- I i.l longitudinal section of the urethrovaginal wall from base of bladder to the external orificc.s, 
showing the tight fusion (hem.atoxylin and eosin stain X 4). 

big, 2. (Case 12. 1 A sagittal section through intern.al urethral orifice, upper urethra and vagina, showing a line of 
syjaration extending down to the upper urethr.a (hematoxylin and cosin stain X 4). 

big. 3. (Case i i.l A sagittal section through the pcrinc.al body, showing the tight fusion between the wall of the 
vagina and anal canal musculature; above this is the wall of the vagina and wall of rectum with beginning separa- 
tion of these two structures (avascular space); (hematoxylin and cosin stain X 2). 

big. 3a. (Plate 6n.) Higher power through the blocked out area of the perinea! body in Fig. 3 on the left (hematoxy- 
lin and eosin stain). 

big. 3?i. (Plate fin.) A higher power through the mid-rectovaginal wall at the area blocked out in Fig. 3 on the right 
(hematoxylin and eoMn stain). 
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fibers. In the upper and lower thirds the muscle 
becomes much less distinct and is lost in the 
fibro-clastic tissue. There is no definite sepa- 
ration into inner and outer muscle coats. The 
wall is fused into one dense structure by com- 
pact connective tissue rich in elastic fibers. 
No lymphatic tissue is found. 



The urethral substantia propria is compact 
connective tissue, vascular and rich in clastic 
fibers. The muscle is involuntary and mainly 
circular. Near the external orifice the muscle 
becomes scantier. At the region of the interna! 
orifice there is a circular group of involuntary 
muscle bundles which are heavy anteriorly and 
become interwoven with the bladder muscles. 
Posteriorly, these bundles enclose the base of 
the bladder and the upper urethra. Voluntary 
muscle is not found. The glands are tubulo- 
alveolar and are found at the external orifice 
only. The wall forms a compact structure. Its 
components are held together by compact con- 
nective tissue rich in elastic fibers. 


Summary. The anterior vaginal and ure- 
thral walls form one compact structure from 
the external urethral orifice to the base of the 
Ijlndder. The bladder and tiie ccrvicovagina! 
region arc separated by a loose areolar zone. 
The posterior vaginal wall is separated from 
the rectum by loose areolar tissue down to the 
apex of the perineal body. Beyond this point, 
the wall of the anal canal and the outermost 
wall of the vagina arc completely fused 
together. 

Specimen XII. Tbirty-Jour years: (Case 12). 
The specimen is cut (i) in sagittal section 
including urctlira, vagina and bladder wall; 
(2) sagittal section including rectovaginal wall 
and the perineal body. The vagina has a 
moderately vascular, compact, connective tissue 
substantia propria, rich in elastica. The upper 
vaginal wall anteriorly has a compact fibrous 
layer with very few strands of muscle. Pos- 
teriorly above the perineal bodj’, the wall is 
thicker but similar in nature. Tliere is no 
lymphatic tissue. 

The urethra has a compact, vascular sub- 
stantia propria and involuntary muscle which 
is mainly circular and oblique. It is separated 
into muscle bundles by compact connective 
tissue and clastic fibers. There are a few fibers 
of voluntary muscle intimately integrated with 
the involuntary fibers. There are no glands. 
There is a dense lymphocytic and plasmacytic 
infiltration of the bladder wall. 

Swnmar}'. The urethra down to the base 
of the bladder is tightly fused with the upper 
vagina. Just above this level there is a sepa- 
ration of the bladder from the vagina by 
avascular, loose, areolar tissue. The vaginal 
and rectal walls are separated by loose, areolar 
tissue. Fusion occurs by means of the perineal 
body. 

Specimen XIII. Tbirty-seven years: (Case 
13). The specimen is cut (i) in cross-section, 
including the vagina and bladder; (2) sagittal 


Plate 7 a . 

Fig. I. (Case 18.) A sagittal section through the urcthorvagin.al wall to the extcrn.al orifices of the urethra and 
vagina showing its compact structure (hem.atoxylin and cosin stain X 2.5), 

Fig. 2 is the same as Fig. i, showing the rich elastic component (VerhociT slain X 2.5). 

Fig. 3. (Case 16.) A sagittal section through the perineal body, showing the tight fusion of vaginal and anal canal 
musculature; below is the thin wall rectum and the separation between it .arid the vagina, and the rich elastica 
(Verhoeff stain X 2). 

Fig. 4. (Case 14.) A sagittal section through the anterior fornix and bladder, showing the avascular areolar zone of 
separation between bladder and upper vagina. The bladder wall is of very loose texture (hematoxylin and eosin 
stain X 3). 

Fig. 5. (Case 16.) A sagittal section through the posterior fornix and rectum showing the cul-de-sac perioneal fold 
reflected from cervix tip of vaginal wall on to the rectum. Between the upper vaginal wall and rectum is a wide 
area of separation (avascular space). The vaginal and cendcal walls are fibrous with scanty elastic (Verhoeff stain 
X 2). 
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section, including the vagina and rectum. The 
vagina has a vascular, compact substantia 
propria rich in elastic fibers and an outer wall 
of dense connective tissue with elastic fibers 
carrjdng numerous large arteries and veins. 
It is fused into one solid structure. The pos- 



terior inferior vaginal wall has a vascular, 
compact substantia propria with abundant 
elastic fibers and an outer compact, connective 
tissue carrjdng large veins and arteries. Muscu- 
lar tissue is extremelj’^ scantj'. 

The bladder at the base has abundant in- 
voluntary muscle separated into bundles bj'^ 
wide fibro-elastic tissue. Voluntary fibers are 
not found. Beneath the epithelium is a fairly 
dense mixed cell inflammatory reaction. 

Summarx'. The vagina and the base of the 
bladder are tightly fused by dense fibrous 
tissue. The inferior posterior vaginal wall is 
separated from the rectum by a loose avascular 


tissue down to the apex of the perineal bodj% 
At this point, the vaginal wall and the anal 
wall become tightly fused. 

Specinxen XIV. Forty -one years: (Case 14). 
The specimen is cut (i) in sagittal section 
including cervix, anterior fornix and bladder; 
(2) sagittal section including cervix, posterior 
fornix, cul-de-sac and rectum. The vaginal wall 
has a vascular, compact su6sfan{ia pr pria and 
externally scanty involuntary muscle, mainly 
longitudinal and intermingled with some ob- 
lique and a few circular bundles at the level 
of the bladder wall. Above the trigone the 
muscle becomes lost in a dense fibrous tissue, 
in the cervical region. The vaginal wall of the 
posterior fornix is similar in structure. 

The posterior wall of the bladder above the 
trigone has a moderately compact substantia 
propria. The muscular wall consists of bundles 
in various planes. The innermost are composed 
of small, rather circular and oblique bundles 
lying in a fairly compact fibro-elastic tissue, 
hlore externall}'', the bundles are in widel}’’ 
separated layers lying in extreme^ loose 
areolar tissue with abundant elastic fibers. The 
bladder wall in this area is ex'tremelj'' loose and 
aerolar tissue widel}^ separates its muscular 
fibers more so than it separates the two 
organs. 

Summary. The bladder is separated from 
the cervicovaginal wall b}' a loose, thin, 
avascular areolar tissue. The vagina is sepa- 
rated from the rectum by a wide zone of loose 
areolar tissue. Somewhat lateral to the midline 
it carries a few heavy walled vessels. 

Specimen XV. Forty-two years: (Case 15). 
The specimen is cut (i) in sagittal section 
including urethra, urethrovaginal wall and base 
of bladder; (2) sagittal section including cervix, 
bladder and rectum. 

The vagina has a compact fibro-elastic sub- 
stantia propria. The muscle is moderate!}' well 


Plate 8a. 

Fig. I. (Case 22.) A sagittal section through the vcsico-urcthrovaginal wall showing a compact structure and a 
line of cleav.ige between base of bladder and upper vagina (hematoxylin and eosin stain X 2.) 

- Fig. 2. A sagittal section through base of bladder and upper urethra and upper vaginal wall, showing the rich 
elastica and line of cleavage (VcrhoelT stain X 2). 

Fig. 3. (Case 19.) A sagittal section through bladder, uterovesical fold and anterior fornix lateral to the midline, 
showing the narrow avascular areolar zone separating bladder and vagina (Verhoeff stain X 2). 

Fig. 4. (Case 19.) A sagittal section through the cul-de-sac of Douglas, the posterior fornix and the rectum, showing 
the loose avascular areolar zone separating vagina and rectum in the cul-de-sac area (Verhoeff and stain X 2). 

Fig. 5. (Case 19.) A sagittal section through the perineal body, showing a high point of fusion with the rectum and 
a low point of fusion with the vagina, an unusual variation; the perineal body is rich in elastica (V^erhoelf stain 
X 2). - 

Fig. 6. (C.ase 22.) A sagittal section through the perineal body, showing the tight fusion between the vagina and 
anorect.al musculature (hem.atoxylin .and eosin st.ainX 1.5). 
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developed and consists of a network of longi- 
tudinal and oblique fibers. Near the forniccs 
the muscular elements become lost in a dense 
fibro-eiastic tissue. I'hc wall of the vagina is 
fused into a compact structure by dense con- 
nective tissue and elastic libers and is poorly 
vascularized. There is no lymphatic tissue. 

The urethra has ;i poorly vascular iibro- 
elastic siiliManlia propria and a circular layer 
of involuntary muscle. There is a stout group 
of circular bundles of involuntary muscle en- 
closing the upper urethra and the base of the 
bladder. The bundles are larger on the anterior 
wall and somewhat smaller on the jjosterior 
wall. They arc firmly bound together by libro- 
ciastic tissue and merge with the muscular 
coats of the bladder. 

Summary-. The urethrovaginal wall is fused 
into a solid strviclure by tlcnse connective 
tissue and clastic fibers. I'herc is an avascular, 
areolar zone separating the bladder wail from 
the cervicovaginal wall. The rectum is sepa- 
rated from the cervicovaginal wall by a loose 
areolar zone. 

Specimen XVL Forty-two years: (Gise t6). 
The specimen is cut (i) in sagittal serial sec- 
tion, including entire urethra, base of bladder 
and urethrovaginal wall; (2) sagittal serial 
section, including anterior vaginal wall, anterior 
fornix, cervix and bladder; (3) sagittal section 
of perineal body including the lower half of 
the vagina; (4) sagittal section of cervix, pos- 
terior forni.v, posterior vaginal wall, cul-de-sac 
and anterior rectal wall. 

The vagina- has a compact subslania propria 
with abundant dense connective tissue and 
elastica and a few moderately large vessels. In 
the outer portion there arc some strands of 
muscle fibers without a definite pattern con- 
sisting of longitudinal, oblique and circular 
fibers held together by compact fibro-clastic 
tissue. At the fornices the muscle becomes even 
scantier where it is lost in the compact fibro- 
eiastic wall of the cervix. 

The urethra has a compact subslarUia jnopria 
and circular involuntary muscle bundles, all 
held in a compact fibro-eiastic tissue. At the 
base of the bladder there is a mass of stout 
circular involuntary muscle bundles surround- 
ing the base of the bladder and upper urethra. 
It is somewhat heavier anteriorly than pos- 
teriorly. It forms the muscular coat of the floor 
of the bladder. On the posterior wall there is a 
muscle sheet which continues down from the 
outer layer of bladder muscle with fibers run- 


ning parallel to the floor of the bladder and 
extending down to the upper urethra outside 
of the circular muscle. There arc lubuJo- 
alveolar glands at the mouth in the anterior 
and posterior walls, 

5u»im(ir\*, The urethrovaginal wall is one 
eompacl structure woven together by dense 
connective tissue and elastic libers from the 
mealu.s to the Ixt-se of tlic bladder. There is a 
loose areolar av.ascnlar zone separating the 
bladder from the cervicovaginal wall down to 
the base of the bladder. The posterior vaginal 
widl and tlic rectum are separated by a loose 
avascular areolar zone down to the apex of the 
perineal body, lieyond this point, the wall of 
the ana! eanal fuses with the wall of the 
vagina. 

Specimen XVl]. Forty-three years: (Case 
J“). The specimen is cut (i) in cross-section of 
the mid-urethra including the urethrovaginal 
wall; (2> sagittal section of the upper urethro- 
vaginal wall, base of bladder, upper vaginal 
wall, uterovcsica! fold and cervix; (3) cross- 
section of upper vaginal and rectal walls just 
below Pouch of Douglas; (4) cross-section 
immediately above number {3) and including 
tlic pouch of Douglas. 

Tlie vagina lias a moderately vascular sub- 
stantia propria rich in clastic fibers. The muscle 
fibers, involuntary in type, arc mainly oblique 
and longiludinai. They arc woven together by 
a dense connective tissue and elastica. At the 
mid-vagina the muscle fil>ers of the lateral 
waifs arc heavier than they arc anteriorly or 
postcriorh’. The wall is formed into a compact 
structure by dense connective tissue and 
abundant elastica. In the upper portions near 
the fornices, the muscle becomes scanty. No 
lymplialic tissue is present. 

The substantia propria of the urethra is com- 
pact and rich in elastic fibers. Circular in- 
voluntary muscle fibers completely enclose the 
urethra. The entire wall is woven together 
firmly by dense connective tissue and elastic 
fibers. 

5 wmrnaiy, The urethrovaginal wall forms 
one compact structure interwoven by con- 
nective tissue and elastic fibers. There is a 
loose, avascular, areolar zone separating the 
bladder from the anterior fornix down into the 
base of the bladder. The vaginal and rectal 
walls are separated by a loose, avascular, 
areolar zone. 

Specimen XVlll. Forty-seven years: (Case 
18). The specimen is cut (i) in serial sagittal 
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sections of entire urethra up to and including 
internal urethral orifice; (2) sagittal section of 
perineal body and lower vagina; (3) cross- 
section of base of bladder, vaginal wall and 
cervix. The vagina has a compact substa^itia 
propria rich in elastic fibers with some bundles 
of involuntary muscle not arranged in a definite 
pattern but which are partly longitudinal and 
partly oblique or circular. The muscle of the 
mid-portion is slightly more prominent than at 
either end where it becomes lost in fibro-elastic 
tissue. The wall is formed into one compact 
structure by a network of dense connective 
tissue rich in elastic fibers. No lymphatic tissue 
is found. 

The urethra has a substantia propria rich in 
elastic fibers and circular bundles of involun- 
tary muscle. At the vesical neck there is a 
distinct group of circular involuntary muscle 
which encloses the base of the bladder and the 
upper one-third of the urethra. It is heavier 
on the anterior wall. There are tubulo-alveolar 
glands in the lower one-third of the urethra 
in the urethrovaginal wall. The urethra forms 
a compact structure by interweaving of all 
layers with connective tissue and elastic fibers. 

Summar\\ The urethrovaginal wall is one 
completely fused structure bound together by 
dense connective tissue and elastic fibers from 
the meatus to the base of the bladder. There 
is a loose, avascular, areolar zone separating 
the bladder wall from the cervicovaginal wall. 
Posteriorly, there is a loose, avascular, areolar 
zone separating the vagina from the rectal 
wall down to the apex of the perineal body. 
Beyond this point, the wall of the anal canal 
is completely fused with the vagina. 

Specimen XIX. Sixty years: (Case 19). The 
specimen is cut sagittally in serial blocks, 
including (i) vaginal wall into the base of the 
bladder; (2) vesico-uterine fold, bladder and 
anterior vaginal wall; (3) lower vaginal and 
rectal walls and perineal body; (4) cervdx, 
posterior fornix, pouch of Douglas and rectal 
wall. 

The vagina has a substantia propria with 
abundant elastic fibers and externally a very 
scanty amount of involuntary muscle buried 
in fibro-elastic tissue. The muscle strands are 
small and mainly longitudinal. They are scanty 
at upper and lower ends where they become 
lost in fibro-elastic tissue. The vaginal wall 
forms one conipact structure. No lymphatic 
tissue is found. 

The urethra has a fibro-elastic substantia 


propria and a circular involuntary muscle. 
Glands are not found. There is a mass of 
circular involuntarj’’ muscle fibers enclosing the 
upper urethra and the neck of the bladder, 
about as heavy anteriorly as posteriorl3\ 
Posteriorlj'-, there is also a prolongation of the 
outer longitudinal vesical muscle into the 
external surfaces of the circular mass. 

Summar\/‘. Beneath the vesicocervical fold 
is a narrow avascular areolar tissue which 
separates the bladder from the upper vagina 
approximate^ to the level of the internal 
urethral orifice. The vagina and rectum are 
separated bj' a loose avascular zone down to the 
apex of the perineal bodj’’, where tight fusion 
occurs between perineal bodji^ and rectum. 
Anteriorlj’- the areolar zone e.xtends a greater 
distance before fusion finally occurs. 

Specimen XX. Si.xty-tivo years: (Case 20). 
This specimen consists of serial cross-sections 
of the urethrovaginal wall. No glands were 
seen in the vagina and urethra. The substantia 
propria of the urethra is compact and rich in 
elastica; the muscle bundles are circular. The 
entire wall is fused to the anterior vaginal wall 
bj’' a compact weaving of dense connective and 
elastic tissue. 

Specimen XXL Sixty-seven years: (Case 
21). This specimen was cut in serial sagittal 
sections of (i) upper urethra, vagina and inter- 
nal urethral orifice; (2) base of bladder and 
vagina; (3) anterior fornix and cervdx. The 
vagina has substantia propria rich in elastica 
and some involuntarj'^ muscle bundles. The 
muscle runs mainlj’’ longitudinallj’’, but is inter- 
spersed with oblique and circular bands. The 
circular bands are small in size. Superiorlj'' in 
the anterior wall the muscle extends well up 
towards the anterior fornix, where it becomes 
lost in a dense fibro-elastic structure at the 
cervicovaginal junction. In the posterior fornix 
the wall is denselj"^ fibrous with abundant elastic 
fibers and is devoid of muscle. The entire wall 
is tightlj’- bound together into one solid struc- 
ture bj"- interlacing bands of connective tissue 
rich in elastic fibers. The vesicovaginal fold 
reaches the level of the anterior fornix. No 
Ijmiphatic tissue is found. 

The urethra has a compact substantia pro- 
pria. At the vesical neck there are circular 
bundles of involuntarj’’ muscle which surround 
the floor of the bladder and upper urethra. This 
muscle is prominent on the anterior wall but 
becomes much scantier in the posterior wall 
where it is interwoven with dense fibro-elastic 
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tissue. Interspersed Avith the circular muscle in 
this region are some longitudinal fibers. No 
voluntary muscle fibers are seen. 

5 umman^ The urethrovaginal wall forms 
one compact structure interwoven by dense 
fibrous bands of connective tissue and elastic 
fibers. There is a loose avascular areolar zone 
separating the bladder from the vagina down 
to the base of the bladder. 

Specimen XXII. Seventy-tivo years: (Case 
22). The specimen is cut (i) in serial sagittal 
sections of urethra, vagina and base of bladder; 
(2) sagittal section of perineal body. The vagina 
has a substantia propria with abundant elastic 
fibers and scanty involuntary muscle. The 
muscle fibers run mainly longitudinallj'. In- 
feriorly, they become lost in the perineal body. 
The vaginal wall forms one compact structure. 
No lymphoid tissue is found. The urethra has a 
fibro-elastic substantia propria. The muscle is 
involuntary in tj^je and consists of circular 
bundles bound together by dense connective 
tissue and elastic fibers. At the internal urethral 
mouth is a mass of circular bundles of involun- 
tarj' muscle enclosing the upper urethra and 
the floor of the bladder, stouter in the anterior 
wall than in the posterior. No voluntary fibers 
are seen. 

Summar\r. There is a tight fusion between 
the urethra and the anterior vaginal wall 
through the entire length of the urethra up to 
the trigone of the bladder. Slightly abo\'e the 
level of the internal urethral orifice there is a 
narrow zone of areolar tissue separating the 
base of the bladder from the upper vagina. 
The perineal body fuses the anal and vaginal 
walls. There is a narrow areolar zone lying 
between the rectum and the vagina from the 
peritoneal reflection to the apex of the perineal 
bodj% 

RESUME OF MICROSCOPY 

The vaginal wall is a compact fibro-mus- 
cular-elastic structure. The muscular com- 
ponent has a consistently uniform pattern 
with a few variations at certain age periods. 
The fibers are chiefly longitudinal, inter- 
spersed with a variable number of circular 
and oblique fibers; but they do not form 
distinct muscular coats. They are most 
abundant in the middle third of the organ 
and are most prominent in the posterior and 
lateral portions. Anteriorlj^ they become 
lost in the urethrovaginal wall. In the 


fetus and infant there is a distinct, 
narrow, circular muscle at the level of 
the fornices; in the adults this is absent, 
except during pregnancy, when the 
entire musculature undergoes hyper- 
trophic In the non-pregnant adult organ, 
the muscular component at the introitus 
and fornices is scanty and lost in the 
fibro-elastic wall. In old age the muscle 
becomes atrophic and the vaginal wall is 
mainly a fibro-elastic structure. 

The anterior vaginal wall is tightly fused 
with the urethra from the base of the 
trigone to the external urethral orifice. It 
forms a compact urethrovaginal wall com- 
pletely integrated into one solid structure 
by interweaving connective tissue and 
elastica. Interweaving is so intimate that 
it is difficult to distinguish the muscular 
component of the vagina from that of the 
urethra. The upper urethra and the trigo- 
nal area of the bladder are surrounded by a 
muscular coat of variable arrangement. 
The trigonal area of the bladder and upper 
vagina still remain tightly fused. The 
cleavage plane between bladder and vagina 
is packed with loose areolar tissue. The 
lowermost point of the vesico-uterine fold 
usually reaches the level of a plane passed 
betw'een the interureteral ridge and upper 
vagina at the fornix. Rarely, it extends 
beneath the trigone as far as the internal 
urethral orifice. 

The vagina has a less complex relation- 
ship to its surrounding organs posteriori}* 
than anteriorl3\ A line of cleavage between 
vagina and rectum by loose avascular 
areolar tissue extends from the pouch of 
Douglas to the apex of the perineal bod}". 
The perineal body tightly fuses the vaginal 
'wall to the muscular coats of the lowermost 
rectum and anus. Very occasionally, the 
separation is uneven and extends further 
down on the vaginal side than on the rectal 
side. The anorectal mucosa is attached 
loosely to its submucosa. It is w'orthy of 
note that the rectum has an extremely 
thin muscular w’all of very loose tex- 
ture. Its muscular “coat” becomes much 
“stouter” as it approaches the rectosig- 
moid junction. 
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CONCLUSIONS 

Specimens consisting of the perineal 
body, anal canal, rectum, vagina, urethra, 
bladder, cervix and fundus vere removed 
en masse from twenty-two cadavers: four 
fetus, three infants and fifteen adults. 
After fixation, some of these specimens 
were subjected to serial cross-sections, 
some to serial sagittal sections and others 
to both, following an accurate longitudinal 
bisection. 1 he purpose of the investigation 
has been to demonstrate microscopically 
all the tissues between the mucosa of the 
vagina throughout its entire length and the 
mucosa of all the juxtaposed organs such 
as the anal canal, the rectum, the urethra 
and the bladder. Further, this investiga- 
tion has as its purpose to prove or dis- 
prove the presence of a fascia variously 
designated, isolated and utilized for re- 
construction of the relaxed, sagging and 
sacculating anterior and posterior vaginal 
walls. As a basis for discussion and classifi- 
cation of tissues, a fascia is considered a 
sheet of compact connective tissue of 
variable thickness, completely de^*oid of 
muscle substance and possessing tensile 
strength for supportive and reconstructive 
purposes. 

1. There is a complete fusion of the 
fibro-muscular-elastic wall of the vagina 
and the juxtaposed wall of the urethra 
throughout its entire length, from the 
external urethral orifice to the trigone of 
the bladder. These two walls are closely 
integrated by interweaving strands of 
collagenous connective tissue and elastic 
fibers. No line of separation is present. 
But the portion closer to the urethral canal 
is more vascular than the portion closer 
to the vaginal canal. Between the urethra 
and the vasina there is neither cleavaare 

\D 

plane, areolar zone, nor any substance 
remotely resembling a sheet-like structure 
of compact connective tissue, i.e., a fascia. 

2. There is a definite line of separation, 
a cleavage plane, an areolar zone between 
the anterior vaginal wall and the juxta- 
posed wall of the bladder from the vesico- 
uterine fold to the trigone. This line 
of separation is marked by the presence of 


loose shreds of areolar fibers. There is no 
substance between the bladder and the 
anterior vaginal wall which in any wa}’^ 
resembles a sheet-like structure of com- 
pact connective tissue, i.e., a fascia. 

3. There is a complete fusion of the fibro- 
muscular-elastic structure of the outer- 
most vaginal wall as it comes in contact 
with the short perineo-anal canal. The 
point of fusion ends approximately where 
the anal canal continues as the rectum. 
Between this portion of the vagina and 
the perineo-anal canal there is no cleavage 
plane, no areolar zone, no substance which 
in any way resembles a sheet-like structure 
of compact connective tissue, i.e., a fascia. 

4. 1 here is a definite line of separation, 
a cleavage plane, an areolar zone between 
the posterior vaginal wall and the juxta- 
posed rectal wall, beginning approximately 
at the anorectal junction, ending where the 
rectum comes in contact with the cul-de- 
sac peritoneal reflection. The separation of 
these two organs is marked by the presence 
of loose shreds of areolar fibers. Between 
the posterior vaginal wall and the rectum, 
there is no substance which in any way 
resembles a sheet-like structure of compact 
connective tissue, i.e., a fascia. 

5. 1 he vaginal wall is a fibro-elastic mus- 
cular structure with abundant connective 
tissue fibers. The muscular fibers are not 
separated into two distinct layers of inner 
circular and outer longitudinal, but con- 
sist of circular and longitudinal fibers of 
irregular distribution. It is onh' in the 
mid-portion of the vagina that the circular 
fibers give a suggestive pattern of a definite 
arrangement. In the same location both cir- 
cular and longitudinal fibers are “stouter,” 
particularly in the lateral and posterior 
portions. These muscle fibers become lost 
in that portion of the vaginal wall forming 
the fornices and the cervix. Inferiorly, they 
also become lost around the introitus of the 
vagina and perineal body. The vascular 
components of the vaginal wall are abun- 
dant in the mid-portion and in the lateral 
portions of the vagina. 

6. The mucosa of the anorectum is 
loosely attached by its submucosa; the 
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muscles at the anorectal junction are 
intimately integrated into the perineal 
body. Above the perineal bodj”- the inner 
and outer muscular layer of the rectum are 
separated by an areolar tissue as loose in 
texture as the submucosa and as the areolar 
zone lying between the rectum and vagina. 
The muscularis of the rectum is extremeljf 
thin, becoming increasingly stout and 
compact as the rectosigmoid is reached. 

7. The absence of an areolar cleavage 
plane between the anterior vaginal wall 
and the wall of the urethra, and the pres- 
ence of a complete fusion of the fibro- 
muscular-elastic structure of these two 
organs, necessitates blunt dissection of the 
fibro-muscular-elastic structure to effect 
a separation between the urethra and the 
vagina. Separation of the fused laj'crs of 
tissue of these two organs invariably leads 
to a manageable but unavoidable general 
ooze. 

8. The presence of a definite line of 
separation, an avascular, areolar cleavage 
plane between the fibro-muscular-elastic 
vaginal wall and the bladder wall facilitates 
a clean cut anatomic and bloodless separa- 
tion of these two organs if the operator 
enters the true avascular vesicovaginal 
space. 

9. The absence of an areolar cleavage 
plane between the outermost portion of 
the posterior vaginal wall and the perineo- 
anal canal and the presence of a complete 
fusion of these structures, necessitates 
blunt dissection to effect a separation of 
this portion of the vagina. Separation of 
the fused layers of tissue of these organs 
leads to manageable but unavoidable 
general ooze and even brisk bleeding. 

10. The presence of a definite line of 
separation, an avascular areolar cleavage 
plane between the posterior vaginal wall 
and the rectal wall, beginning approxi- 
mately at the anorectal junction, ending 
where the vaginal wall fuses with the 
cervix and the rectum comes in contact 
with the cul-de-sac peritoneal reflections, 
facilitates a clean cut anatomic and blood- 
less separation of the rectum and the vagina. 


provided the operator enters the true 
avascular rectovaginal space. 

1 1 . There is no microscopic evidence 
whatsoever to substantiate belief in the 
existence of a so-called “fascia” between 
the urethra and the vagina, between the 
bladder and the vagina, between the 
perineo-anal canal and the vagina and 
between the rectum and the vagina, 
predicated on the basic concept that a 
fascia is a connective tissue sheet of variable 
thickness and possessing tensile strength. 
Such designations as urethrovaginal, vesi- 
covaginal, pubocervical, pubovesicocervi- 
cal, uteropubic, rectovaginal fascias are 
gynecological misconceptions. And to dis- 
miss the argument merely on the basis of a 
variation in terminology is a reductio ad 
absurdum. The g3mecologist who “suc- 
ceeds” in isolating these “indispensable 
fascias” for reconstructive purposes has 
split the fibro-museular-elastic vaginal wall 
into two layers, the innermost of which he 
erroneousl}'- designates as a fascia. Since 
the microscop}' of the areas in question 
shows none of the above mentioned fascias, 
these designations should be stricken from 
the literature dealing with gynecological 
anatom}' of the pelvis and that dealing 
with reconstructive vaginal plastic surgery. 

The authors wish to express thanks to Miss 
Marie De Fino for the technical preparation. 
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CURARE-CYCLOPROPANE ANESTHESIA 

CLINICAL OBSERVATIONS IN THREE HUNDRED FIFTY CASES 
Howard M. Ausherman, m.d. and Frank S. Brannen, m.d. 

Anesthesiologist to Baroness Erlanger Hospital Anesthesiologist to Pine Breeze 

and T. C. Thompson Children’s Hospital Sanatorium 

CHATTANOOGA, TENNESSEE 


O UR purpose in this paper is to add 
our experiences to those of others 
before us in the use of curare* as a 
relaxing agent in cyclopropane anesthesia 
for major surgery. It is standardized so 
that each cubic centimeter contains 20 
units of the standard drug. 

Table i 

OPERATIONS 


Hysterectomy 42 

Appendectomy 44 

Pelvic laparotomy 36 

Gastric resection 6 

Cholecystectomy 19 

Ureterotomy 1 

Bowel resection 2 


The types of patients selected for curare 
administration were those who, in our 
experience, usually are difficult to relax 
with cyclopropane alone. All upper ab- 
dominal patients were given curare unless 
the patient was very thin with poor tone 
to the muscles. Many lower abdominal 
cases were given curare, especially the 
husky muscular type of individual. Know- 
ing our surgeons as we do, Ave know 
those who require flaccid relaxation and 
who are content Avith less than this. 
Anticipating these requirements in each 
instance AA*e used the drug according to 
the needs of the surgeon. In all of the 
patients there AA'as a deliberate effort to 
maintain a lighter leA'el of anesthesia and 
obtain relaxation by the use of turare 
rather than by a deep leA'el of anesthesia. 
In most of the subjects induction aa'us 
obtained AA’ith pentothal sodium (0.2 Gm. 
or less), immediately folloAA-ed by cyclo- 
propane and the patient carried to the 

*The preparation of curare used was manufactured 
by E. R. Squibb & Sons Co. and goes under the trade 
name Intocostrin. 


second plane of the third stage. The ad- 
ministration of curare AA^as AAuthheld until 
the surgeon Avas read}- to make the skin 
incision at Avhich time 40 to 60 units of the 
drug Avere administered intraATnousIy. If 
there Avas any doubt about the curare being 
necessary for relaxation it Avas AAuthheld 

Table 11 

DOSAGE 

(Units or Milligrams) 


40 units 27 

50 45 

60 51 

70 8 

80 6 

90 4 

too 9 

Table hi 

AGES IN YEARS 

0-10 o 

10-20 19 

20-30 47 

30-40 46 

40—5^ ^7 

50-60 9 

60-70 I 

70-80 1 


until the peritoneum Avas opened, then if 
relaxation aa'us not AA'hat the surgeon desired 
the curare aats administered at that time. 
No effort AA’as made to giA’e the solution 
sloAvly, for it Avas found after the first 
tAA’enty-fiAT or thirty patients that this Avas 
not necessary. In most subjects the initial 
dose produced spectacular abdominal re- 
laxation AA’ithin tAvo to four minutes. In 
eleA'en instances, hoAveATr, this effect AA-as 
delayed and an additional 20 to 40 units 
AA'ere gRen after AA’aiting about Rat or six 
minutes for adequate relaxation. Thirty- 
seven patients required supplemental in- 
traA^enous administration of curare toAA-ard 
the close of the operation so that the 
peritoneum could be approximated AAuth 
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ease. (Tables ii and v.) Usually 20 to 40 
units as a single injection were sufTicient to 
give adequate relaxation for closure of the 
peritoneum and fascia without strain or 
tension upon the tissues. In nine instances 
(Table ii) the total dosage of curare ex- 


TaBLE IV 
RELAXATION 

Good 140 

Fair 5 

Poor 5 

Table v 

DURATION OF ANESTHESIA 

Less than 30 minutes 3 

30-45 minutes 15 

45-60 27 

60-75 3> 

75-90 27 

90-120 25 

Over 120 22 


ceeded 100 mg. but the average patient 
required less than the 100 units. The ages 
(Table ui) of this group were from ten to 
eighty years with the majority falling 
between twenty and forty years of age. 
Good relaxation (Table iv) was obtained 
in one hundred forty of the patients. 
Spinal-like relaxation occurred in some 
but these are included under the classifica- 
tion “good.” 

PHYSIOLOGICAL EFFECTS 

Respiration. There was no change in 
the respiration in most of our patients 
providing the initial dose was not too great. 
In six subjects, in which we afterward felt 
we had exceeded slightly the requirements 
of the initial dose, there was a noticeable 
alteration of the respiratory exchange 
characterized by jerky expiration followed 
by a decreased respiratory amplitude. T he 
effect on the rate was variable. Intubation 
was not performed routinely except in 
upper abdominal patients and then the 
intubation was delayed until after curare 
had been administered. Curare definitely 
aids in intubation by relieving the tendency 
toward laryngospasm and by relaxing the 
jaw muscles. 

Circulation. With cj’^clopropane admin- 
istration there are occasionally premature 
cardiac contractions or even an absolute 


irregularity but this can usually be relieved 
by the introduction of a very small amount 
of ether. If ether in any amount has been 
introduced into the system before the 
curare has been given, it is best to reduce 
the estimated dose of curare. If adequate 
relaxation is not obtained, a second injec- 
tion will not delay the surgeon long and 
may save the anesthetist an embarrassing 
moment of apnea for the patient. The 
peripheral circulation indicated by capil- 
lary refill time as described by Guedel 
was found to be normal. A slowing of 
capillary refill time occurred in three 
patients. In these, however, there was 
considerable blood loss and it is question- 
able whether the delayed , capillar}^ refill 
time was due to anything other than the 
low blood volume. 

In two instances we believe that curare 
did produce a mild hypotension for a 
short period, for the blood pressure fell 
before an}^ marked blood loss or any viceral 
traction bj' the surgeon. In neither case 
was any stimulation required nor any ill 
effects noted. 

Gastrointestinal Tract. Under curare and 
cyclopropane anesthesia there is a definite 
decrease in the intestinal motility and 
usuall}' some contraction but it does not 
approximate the contraction as seen in 
spinal anesthesia. It is very common, how- 
ever, to notice the spectacular change which 
takes place after the administration of 
curare in a patient who is pushing dis- 
tended intestines out into the wound. In a 
matter of thirty seconds to two minutes 
the bowel contracts to a point where it 
does not protrude into the incision at all 
and surgery can be carried on with the 
greatest of ease. 

t 

COMPLICATIONS 

There were no deaths in this series and 
no immediate or delayed postoperat.ve 
complications which could be attributed 
to curare; however, eight patients did have 
some apnea for a limited time, averaging 
seven minutes. Before the administration of 
curare in each subject the respiration was 
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manually tested by the anesthetist to be 
sure artificial ventilation could be carried 
out. In those patients in whom apnea did 
occur manual controlled respiration was 
carried out without difficulty. The longest 
time of apnea was twenty-four minutes. 
The incidence of apnea was much less in 
the last of our series than in the first, no 
doubt due to the fact that we were better 
able to judge the required individual dose 
in each patient. Apnea may occasionally 
occur regardless of the dosage but it is 
easily relieved by instituting artificial 
resuscitation by manual rhythmic pres- 
sure of the breathing bag. In no patient 
was it necessary to resort to prostigmine as 
an antidote to curare. 

CONTRAINDICATIONS 

We found no contraindications to the 
use of curare when the proper dose was 
given. In any condition in which manual 
controlled respiration is contraindicated or 
mpossible, curare should not be used as 
there is always the danger that apnea may 
occur and necessitate resuscitation. Pa- 
tients who have received ether in moderate 
to large amounts should be given curare 
very cautiously in small doses. Patients 
with myasthenia gravis should not receive 
curare because of existent myoneural 
weakness. 

CONCLUSIONS 

One hundred fifty surgical patients are 
presented in whom curare was given intra- 
venously during cyclopropane anesthesia 
by the closed carbon dioxide absorption 
technic. Curare by its ability to produce 
effective relaxation of striated muscle 
without interfering essentially with physi- 
ological processes of the body diminishes 
the oversaturation of the patient with any 
one anesthetic agent, therefore, curare is a 
most valuable adjunct to the professional 


anesthetist’s armamentarium. With curare 
cjDlopropane anesthesia muscle relaxation 
approaching spinal anesthesia is obtain- 
able. The bowel contraction is not quite 
that which is obtainable under spinal 
anesthesia, but the advantage which curare 
possesses over spinal anesthesia lies in 
the fact that its circulatory depression and 
sequelae are much less. The elimination of 
headache and backache occurring after 
spinal anesthesia is almost entirel}^ absent 
following cyclopropane curare anesthesia. 
There is also an absence of psychological 
effects and fear which many patients have 
toward spinal anesthesia. 

The occasional occurrence of apnea with 
curare should not be advanced as an 
argument against its use because it is 
easily treated with controlled respiration 
by a competent anesthetist. One who is not 
prepared to carry out controlled respiration 
should not use curare in anesthesia. There 
are few actual contraindications to the use 
of curare. As with any drug or anesthetic 
agent, an intelligent understanding of its 
usefulness and limitations is paramount 
and careful attention to physiological 
details of its administration is imperative. 
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VALUE OF X'RAYS IN THE STUDY OF POSTOPERATIVE 
EMERGENCIES AND COMPLICATIONS 


James T. Case m.d. 

Professor and Head of the Department of Radiology, Northwestern University Medical School 

CHICAGO, ILLINOIS 


I N almost every field of surgery useful 
aid may be afforded by studies with 
x-rays in connection with or after oper- 
ations. It is well known that orthopedists 
need constant postoperative checks on their 
operations on bones and joints, the treat- 
ment being modified from time to time 
according to the findings furnished by x-ray 
studies. The thoracic surgeon has con- 
stant need for x-ray guidance in the post- 
operative management of his patients and 
in planning subsequent procedures when 
multiple surgical operations are performed. 

In the space allotted the author will 
touch upon only a few of the surgical 
procedures in the after-care of which 
x-ray study is valuable, and he will touch 
on some of the intra-abdominal conditions 
in which this help seems most pertinent. 

Case I deals with a patient who had 
recently had an operation for drainage of 
appendiceal abscess. The high leukocytosis, 
persistent fever and rigidity of the ab- 
domen suggested that there was a walled- 
off abscess which needed further drainage 
but the location of the abscess and conse- 
quently the location of the incision for its 
drainage was not clearly . indicated by the 
physical findings. A scout film of the ab- 
domen was inconclusive, although absence 
of gas shadows in the lower left quadrant 
suggested this as the site of the abscess. 
Accordingly, umbrathor was given by 
mouth and a film made five hours later 
showed the opaque material displaced from 
the left lower quadrant in a manner defi- 
nitely ’indicating the left lower quadrant 
location of the abscess. Surgical drainage 
liberated more than 500 cc. of pus from a 
walled-off abscess in the left half of the 
pelvis extending up into the abdomen. 


Case II is another example of the same 
problem. The patient had had an ap- 
pendectomy and continued to run fever 
and a high leukocyte count. The film 
study made after visualization of the 
colon with an opaque enema show the 
cecum and ascending colon displaced 
mesially (Fig. i) leaving a large vacant 
space on the outer side of the cecocolon 
which indicated that the abscess was lo- 
cated in this area. The surgical incision 
resulted in drainage of a large walled-off 
abscess. 

It will be noted that the contours of the 
cecum and ascending colon on the mesial 
side were characteristic of the normal with 
the usual haustral markings. On the lateral 
aspect next to the abscess the wall of the 
cecum and ascending colon was irregularly 
serrated. 

Case III is still another example of the 
same type of lesion, and with the displace- 
ment of the barium enema the ascending 
colon was visualized away from the midline. 
The scout film showed the gas areas in the 
abdomen everywhere except in the area of 
the abscess itself, as demonstrated later by 
the opaque enema filled colon. 

In case anyone has hesitancy about the 
administration of barium or bismuth prep- 
arations for the visualization of the colon 
in those patients with suspected intra- 
abdominal pathologic conditions with pos- 
sible obstruction, this fear may be dispelled 
by the use of umbrathor, an aqueous solu- 
tion of thorium dioxide, as the opaque 
medium. This solution is a liquid prepara- 
tion which has practically as good opacify- 
ing qualities as barium. It is advantageous 
since it remains in a liquid solution at all 
times. 
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Fig. I. Opaque enema showing displacement of 
tile ascending colon toward the midline by large, 
walled-ofT post-appendectomy abscess. 

There are some pitfalls in the localization 
of intra-abdominal abscesses and other 
masses by the method just described. For 
instance, in the left lower quadrant a loop 
or loops of redundant sigmoid may form 
a mass which displaces the small intestine 
rather conspicuously; an enlarged spleen 
or enlarged liver may be easily recognized; 
a retroperitoneal sarcoma may displace the 
small bowel very conspicuously from the 
middle of the abdomen. One pitfall is 
furnished by the bladder. Normall}^ the 
small bowel lies in the true pelvis and is 
lifted out of the true pelvis only by a phy- 
siologic enlargement of the uterus, a 
uterine fibroid, an ovarian cyst or other 
pelvic tumors, but it may also happen that 
a filled bladder may lift the small intestine 
entirely out of the true pelvis only to let it 
fall back into the true pelvis when the 
bladder is emptied. 

Careful cooperation of the surgeon and 
the radiologist will often be of great value 
in the localization of intra-abdominal 
purulent collections and aid the surgeon 
materially in selecting a route for approach 
in performing surgical drainage. 

Another group of cases utilizes the recog- 



Fig. 2. Gas uniier both phrenic cupolas in case of 
ruptured duodenal ulcer. 


nition of air under the diaphragm as its 
cardinal sign. One group of such cases is 
represented by rupture of a hollow viscus, 
such as a duodenal or gastric ulcer, an 
ulcer of the colon, etc. 

In Case iv, a film was taken in which it 
was seen that the right diaphragm was 
slightly higher than the left as is normally 
the case when the patient is examined in the 
upright position. The rays passed postero- 
anteriorly onto the film held against the 
patient’s anterior chest wall. Under the 
right diaphragm no air was seen at all; 
under the left diaphragm we usually find 
an air bubble surmounting a narrow or 
wider fluid level, according to the state of 
filling of the stomach. 

In case of rupture of a hollow, intra- 
peritoneal viscus we utilize the very valua- 
ble sign of air under the diaphragm, seen 
best with the patient in the erect position. 
(Fig. 2.) A small translucent zone is seen 
just beneath each cupola of the diaphragm, 
paralleling it. The only circumstance in 
which this sign should fail in connection 
with rupture of a hollow viscus is one in 
which there are adhesions between the 
diaphragm, the liver or the spleen. If the 
patient is too ill to be studied in the erect 
position, either sitting or standing, it is 
perfectly feasible to turn him on the left 
or possibly the right side. According to the 
circumstances of the case, place a film 
vertically in front of or behind him and pass 
the rays through him in a direction parallel 
with the floor. In this manner the air or 
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Fig. 3. False diagnosis of rupture of air-contain- 
ing viscus; case of gangrenous cholecystitis. The 
postoperative film showed this apparent air 
pocket under the right diaphragm, with the 
patient lying on the left side. No gas was found in 
the peritoneal cavity. 

gas in the free peritoneal cavity will natu- 
rally seek the highest level and it will be 
seen between the liver and the lateral 
thoracico-abdominal wall. 

This is a valuable sign but it must be 
interpreted with some reserve for there are 
other conditions under which it may be 
encountered. For instance, following an 
abdominal operation it is a common ob- 
servation to recognize a little air under the 
diaphragm if the patient is examined in the 
erect or lateral posture, this air being 
imprisoned in the abdomen at the time of 
the closure of the abdominal wound. Air in 
the abdominal cavity requires seven to 
fourteen days for complete absorption. 

Similarly, following insufflation of air 
into the peritoneal cavity through the 
uterine canal as a test for tubal patency, 
some air remains in the abdomen for manv 
days. 

When the patient lies upon the left side 
with the right side uppermost, the film 
being placed vertically in front of or be- 
hind the patient, an aspect (Fig. 3) closely 
resembling air under the diaphragm be- 
tween the liver and the lateral thoracico- 
abdominal wall may be simulated by the 
relative translucency of the fat lining the 
abdominal wall and the much denser 
shadow cast by the liver. This may result 
in the false impression of air which has 
escaped from a hollow viscus. 

This discussion of air under the dia- 


phragm, while not strictly related to post- 
operative management of surgical cases, is 
mentioned here to introduce the subject 
of subphrenic abscess. Ordinarily, there is 
sufficient question about the diagnosis of 
subphrenic abscess to warrant the use of 
the x-ra}'. The cupola of the right dia- 
phragm normally has a somewhat higher 
stand than the left phrenic cupola; the 
difference is usually about 1 cm. This 
difference maj' be accentuated if the patient 
is examined at the bedside with equipment 
which permits no greater focus film dis- 
tance than 25 to 30 inches, especially when 
the film is placed posteriorly instead of 
against the anterior chest wall. This com- 
bination exaggerates the normal, slight 
elevation of the right diaphragm which 
then seems to be several centimeters higher 
than the left. It must be emphasized that 
this is a normal finding. 

A case of subphrenic abscess is that of a 
woman (Case v) who recently had an 
operation for a suppurating gallbladder. 
X-ray revealed that the right diaphragm 
reached as high as the fourth interspace 
anteriorly, whereas the left reached only to 
the sixth interspace measured anteriorly. 
The contour of the right diaphragm was 
irregular, especially in the costophrenic 
angle. There was no fluid level. It is un- 
fortunate that in the majority of patients 
with subphrenic abscess there is no fluid 
level to be demonstrated. The abscess is 
due to some organism which is not aero- 
genic, so no matter in what position the 
patient is placed no fluid level can be 
recognized. In spite of the absence of a 
fluid level a subphrenic abscess was diag- 
nosed and an operation was performed. 

If the patient can be fluoroscoped, how- 
ever, a lack of movement of the right 
diaphragm will be noted and some supra- 
phrenic lung field shadows will be observed 
which are nearly always present, especially 
in the late cases, whereas the left dia- 
phragm is freely movable. Of course, one 
may have a subphrenic abscess under the 
left diaphragm as well as under the right 
and in that event the findings indicating 
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Fig. 4. Right subphrenic abscess (at 
arrows), patient supine. 


pathologic disorders will be on the left 
side. 

The cardinal x-ray signs of subphrenic 
abscess are elevation and fixation of the 
diaphragm on the affected side, with com- 
plications sooner or later in the way of 
basal pleurisy above the diaphragm. A 
third sign is occasionally present as above 
suggested, namely, gas supernatant above 
the fluid in the abscess. If the patient is 
examined in the horizontal position, this 
gas will be recognized as a shadow of 
diminished translucency superimposed on 
the shadow of the liver, provided the 
abscess occurs on the right side. By placing 
the patient in the erect or lateral position 
the sign of a fluid level can be elicited and 
this shows definitely the location of the 
abscess cavity. If the patient cannot stand 
or sit erect, he may be placed on the healthy 
side, the diseased side uppermost, and a 
film made with the rays passing trans- 
versely across the table or bed parallel 
with the floor so that a fluid level can be 
demonstrated if it exists. 

Case VI presents in the supine position 
(Fig. 4) a large gas-containing cavity of 
somewhat indefinite shape, not at all char- 
acteristic. When the patient is placed in 
the erect position we see on the right side 
that the diaphragm is completely ob- 



Fig. Right siibpJirenic abscess, patient 
erect. 



Fig. 6. Large right subphrenic abscess, lateral 
projection, patient lying on left side. 


scured, there is evidence of fluid in the 
pleural cavity above where the right dia- 
phragm probably lies and beneath it on the 
left side one sees the air-containing fundus 
of the stomach. (Fig. 5.) By placing the 
patient on the left side with a film held 
vertically behind him we obtained a fluid 
level showing the maximum longitudinal 
extent of the cavity. 

Still another case (Case vii) illustrates 
the value of the lateral position in the 
demonstration of a large right subphrenic 
abscess. (Fig. 6.) 

Left subphrenic abscess is considerabl}- 
more infrequent than a subphrenic abscess 
occurring on the right but here we have the 
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Fk:. 7. Subhcpatic abscess witli subplircnic ex- 
tension shown, several weeks after tlrainape l>y 
opaque-enema siiuly, to be due to ruptured ap- 
pendix; barium in nliscess cavity shown at arrow. 

possibility of other aids in locating the 
abscess cavity. 

Another example is that of Case viu. 
X-ray study indicated that the left phrenic 
contour \Yas indistinct; there was some left 
basal pleurisy and a homogeneous shadow 
with just a little air above it in the film, 
made in the usual manner with the patient 
horizontal, the film beneath him and the 
tube above him. 

However, by having this patient .stand 
erect, which he was able to do, we observed 
the left diaphragm about i inch higher 
than the right; we found a blunting of the 
left costophrenic angle, indicating the 
presence of a small pleural effusion, and 
\ye saw the abscess cavity nicely de- 
lineated by a fluid level with gas above it 
beneath the phrenic cupola, and the 
mesial contours of the abscess were easily 
seen by contrast material in the stomach. 
The stomach was seen to be depressed 
and displaced toward the midline awav 
from the abscess. This patient had had 
a partial gastrectomy by the Polya method 
and this makes a very striking roentgeno- 
gram. This case is interesting and very 


unusual in that the patient was treated by 
careful observation from day to day with- 
<*ut the use of surgery and finally under 
rest treatment alone the signs of the abscess 
disappeared. 

It is possible to determine the excursion 
of the diaphragm with the patient lying in 
bed, without the use of the (luoroscope and 
by employing a film underneath the patient 
making a double exposure — one made at 
the end of inspiration and one at the end of 
expiration. On the resulting film a single 
phrenic contour will be seen on the alTcctcd 
side with a motionless diaphragm in the 
case of subphrenic abscess (and in liver ab- 
.‘^cess also), whereas on the unaffected side 
the excursion of the diaphragm will be 
demonstrated by two distinct phrenic 
contours. 

The technic for making these films re- 
quires some care. It is better to employ 
relatively long exposures with low milli- 
amperage than one that is too short. The 
film is placed under the patient and the 
estimated exposure is divided into two 
fractions, 5 to 1. The patient exhales 
completely and an exposure one-sixth of the 
total is m.adc, then the patient is asked 
to inhale fully and the remaining five-sixths 
of the exposure is given. This technic must 
be followed exactly if one wishes to get 
satisfactory results. 

X-ray study is also useful in determining 
the cllicacy of subphrenic abscess drainage. 
A film taken of Case ix illustrated the 
position of the drainage tube. It could be 
seen that there was no longer any fluid 
level in the abscess cavity which was, 
therefore, perfectly drained. 

1 wish to cite still another most inter- 
c.sting case (Case x) of subphrenic abscess. 
The patient, Mrs. P., aged forty-three 
years, entered the hospital on October i, 
1940, sufl'ering from abdominal pain of six 
days’ duration. She had had generalized 
aches for five days and chills and fever for 
one day. She was thought to have pelvic 
peritonitis and was treated accordingly. 
Several indistinct pelvic masses were felt 
but there was no “freezing” of the pelvis. 
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Fig. S. Amebic abscess of liver, patient erect. Fig. 9. Amebic abscess of liver, lateral 
projection postero-anterior. projection; patient erect. 


Tlie leukocyte count was 21,800, 29,200 and 
28,000 on three successive days. 

' On October 23rd, the mass in the right 
side of the abdomen and pelvis had 
become so large and the symptoms so 
urgent that it was decided to drain what 
was thought to be an ovarian abscess the 
size of a grapefruit. The leukocyte count 
was 29,000 and the sedimentation rate 
thirty-six minutes. Preparations were un- 
dertaken to operate within two or three 
days but the next day she exhibited evi- 
dence of shock with signs of spreading 
peritonitis and Avas treated with blood 
transfusions and parenteral fluid. 

On November 7th, physical examination 
of the chest gave the impression of a high, 
right diaphragm Avith crepitant rales OA'er 
the base. The diaphragm appeared to 
be fixed on both sides; the abdominal 
mass seemed to be lobulated, and she 
AA'as thought to haA^e multiple abdominal 
abscesses. 

X-ray examination at the bedside AA'as 
then ordered AA'hich reA^ealed a large 
subphrenic abscess on the right side, 
not the left as AA'as anticipated, the 


abscess containing sufficient gas for satis- 
factory Ausualization. 

On NoA^ember 9th, the subphrenic ab- 
scess containing a liter or more of thin pus 
AA-as eA’-acuated. FolIoAAung this the patient 
made excellent progress for fiAfe days but on 
the sixth day the nurse reported fecal 
matter in the drainage AA^ound. A colon 
study the folloAAung day b}*" the use of a 
contrast enema shoAA^ed the tip of the 
inA^erted cecum aa^cII up under the edge of 
the INer and aa^c AA'ere able to obserA’-e the 
passage of opaque material from the tip 
of the cecum into the drainage tract and 
out onto the dressings. (Fig. 7.) Thus the 
origin of the subphrenic abscess in a 
ruptured subhepatic appendix on the tip 
of an inA'erted cecum AA^as rather clearly 
demonstrated. 

By AA'ay of contrast and for instruction 
a case of amebic Ib'er abscess aauII be cited. 
One might think that the relatNe thinness 
of the shadcAA”^ of the cupola of the dia- 
phragm in subphrenic abscess, as con- 
trasted AA'ith the thickness of the shadoAv 
of the diaphragm plus a certain portion of 
the INer AA'all, AA'ould aid in the differentia- 
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Fig. 10. Case of cholangiography, opaque material being injected 
through drainage tube to determine patency of common duct. Thoro- 
trast is seen p.assing into the common duct and also into the pan- 
creatic duct. The biliary radicles arc well visualized. 


tion between liver abscess and subphrenic 
abseess but this is not a dependable scheme 
of differentiation. 

In a patient with liver abscess (Case xi) 
we dealt with a young man who had all 
the clinical signs of an amebic affair. The 
first x-ray films showed flattening and 
elevation of the right phrenic cupola but 
significantly without the supraphrenic basal 
pleural manifestations so commonly seen 
with subphrenic abscess. 

A film was made with this patient lying 
in the supine position in which the enlarge- 
ment of the liver could be appreciated but 
we did not see any fluid level in either of 
these films. Evidently the abscess was 
not complicated by an aerogenlc organism. 
After surgical consultation the liver was 
explored by aspiration through the lateral 
abdominothoracic wall and about 300 cc. 
of purulent pus was withdrawn, after which 
200 cc. of air was introduced into the 
abscess cavity. This cavity was clearly 
shown by reason of the fluid level. Two 
'films (Figs 8 and 9), standing postero- 
anterior and lateral-erect projection, all 
show the abscess very nicely. Under ap- 
propriate anti-amebic therapy the abscess 


was cured without any further surgery 
than this drainage. 

If a liver abscess is not due to an aero- 
genic organism, its recognition will be most 
difficult. Some value is attached to the flu- 
oroscopic observation of the excursion of 
the diaphragm which may be carried out 
very carefully from day to day. As the 
abscess grows larger, the movement will 
become less pronounced, until finally the 
excursion of the diaphragm will cease 
on the liver side. The intravenous injec- 
tion of thorotrast will help in the visualiza- 
tion of a hepatic abscess, but considerable 
objection to this medication has been 
raised. It is taken up by the reticulo- 
endothelial cells of the liver and spleen 
and retained there for the life of the patient. 
Yater has demonstrated that a single 
injection of 25 cc. of a 25 per cent colloidal 
preparation known as thorotrast is well 
within safe limits and to be recommended 
for the recognition of Intrahepatic abscess. 

Another group of abdominal operations 
in which the aid of x-ray is of great value 
includes operations on the biliarj^ tract. 
We are all familiar with the great aid 
furnished by cholecystography'’ in the 
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Fig. II. Four serial films showing gastrojcjunal ulcer following partial gastrectomy. 


diagnosis of gallbladder disease, but there 
is not such great familiarity with the value 
of an x-ray examination at the time of 
surgical intervention and for postoperative 
examination. It is now becoming common 
practice for the surgeon to call on the 
radiologist to haA’e the necessary x-ray 
equipment set up in the operating room 
before the operation begins. At appropriate 
moments during the operation the bedside 
x-ray instrument can be wheeled into posi- 
tion with the tube over the operative field, 
the film placed in the film holder under- 
neath, and an exposure made in a fraction 
of a second. The surgeon introduces some 
form of opaque material, preferably thoro- 
trast, into the gallbladder or common duct 
when he wishes to visualize the biliary tract 
and particularly to determine whether or 
not the common duct is patent or harbors 
stones which have eluded his operation. 

The biliary radicles are nearly always 
visualized in these cases, apparently with- 
out doing any harm at all. The dilated 
common duct shows up nicely and stones, 
if present, are seen as filling defects in the 
shadow. On the other hand, if the opaque 
material pass^ readily into the small 


intestine, the patency of the common duct 
can be assured. Sometimes following opera- 
tions, cholangiography through a drainage 
tube or a biliary fistula has value in cases 
in which a persistent stone is suspected or 
in which it is desired to determine the full 
patency of the common duct before re- 
moving the drainage tube from the com- 
mon duct. (Fig. 10.) 

The patient in Case xii had gallbladder 
surgery for suspected gallstones. The sur- 
geon did not find any gallstones; in fact, 
he thought the gallbladder was normal. But 
having made the abdominal incision, he 
decided to “just drain” the gallbladder. 
Accordingly, he tied a drain into the fundus 
of the gallbladder and closed the wound. 
After a few daj^s the drainage tube was 
removed and the wound allowed to heal 
up. The patient developed a series of 
colicky attacks which led to a re-examina- 
tion with cholecystography revealing non- 
visualization of the gallbladder. Due to the 
urgency of symptoms, the probability of 
shackling pericholecystic adhesions and the 
non- visualization of the gallbladder with 
the dye, the gallbladder was removed. In 
the cystic duct an inch-long piece of heavy 


Case — X-rays in Surgery 


October, 1947 


American Journal of Surgery 



Fig. 12. Jejunogastric invagination following 
partial gastrectomy. 


silk of the type .sometimes employed in 
surgery was found. It was evident that in 
connection with the tying of the drain into 
the fundus of' the gallbladder this piece 
of silk found its way into the gallbladder 
and later into the cystic duct, blocking it. 

Another group of postoperative cases 
Involves operations upon the stomach. 
Nearljf every surgeon who does operations 
upon the stomach finds it useful to make 
postoperative studies to note the modified 
form of the stomach or the stump of the 
stomach for the purpose of verifying the 
position of the anastomosis in relation to 
the body of the stomach, and to note the 
time required for gastric clearance. Partial 
gastrectomies have almost entirely re- 
placed gastroenterostomies in the treat- 
ment of those cases of duodenal ulcer for 
which surgery is required. The operation of 
gastroenterostomy has fallen into great 
disrepute and is now seldom done except 
as an emergency measure. This came about 
as every physician knows, through the 
frequent appearance of postoperative gas- 
trojejunal ulcers occurring in or near the 
gastric stoma. However, the partially 
gastrectomized patients are not immune 


to this serious and unpleasant complica- 
tion, and we are frequently asked to 
study a case following a Polya or other type 
of gastric resection to see if we can deter- 
mine the presence of a gastrojejunal ulcer. 

There are, of course, numerous cases in 
which gastroenterostomies have been done 



Fig. 13. Three drawings from Zerboni (Arci. 
urug. de vied., cir. y especialid., 14: 615 1939)- 
Above, normal new gastrojejunal stoma; below 
to left, simple invagination of one loop: to the 
right, double invagination. 

with no subsequent complications and the 
patients have been entirely satisfied. An 
examination of a patient (Case xiii) who 
twenty-live years ago had a gastroenter- 
ostomy, showed it to be functioning per- 
fectly. The patient made no complaint 
whatsoever and said that he had forgotten 
he had a stomach. The gastroenterostomj' 
was made exactly at the lower pole of the 
greater curvature; no food passed through 
the old pyloric canal and there was found 
no retention of barium in 'the excluded 
portion of the duodenum and jejunum. 
Evidently it was a short-loop posterior 
gastroenterostom3^ 

Various complications may arise fol- 
lowing a gastroenterostomy, one of which 
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is stenosis at the site of the stoma. In 
Case XIV a gastroenterostomy had been 
done eight or nine years previously. The 
patient got along nicely until within the 
last year he had been developing periodical 
spells of abdominal distress, in the course 
of which he felt a fullness in the epigastrium 
and actually could feel a fluctuating tumor 
in the midline and just to the right of it. 

Under x-ray examination it was easy to 
determine that this patient had a gross 
dilatation of the duodenum and a number 
of inches of the jejunum, and a diagnosis 
of gastrojejunal obstruction was easily 
justified. At surgery the diagnosis was 
confirmed. Several of my slides show the 
gross dilatation of the jejunum and duo- 
denal curve, the barium passing into the 
stomach, through the old pylorus into 
the duodenum, and around to the site of 
the anastomosis where the obstruction 
occurred. Fluoroscopically, it was observed 
that this duodenum and jejunum some- 
times enlarged to a caliber of two and a 
half or three inches. At operation the 
gastroenterostomy was taken down, the 
pjdoric half of the stomach was resected 
and a typical Polya operation done with 
excellent relief. 

Among the various indications of gastro- 
jejunal ulcer, spasm with obstruction at 
the new opening and particular!}'- the 
demonstration of an ulcer crater are the 
cardinal signs. Localized tenderness on 
pressure over the suspected ulcer crater 
is of important confirmatory value. These 
ulcers are usually seen to occupy a position 
in the efferent loop of jejunum (Fig. ii) 
more or less in the first inch below the 
gastrojejunostomy opening. 

A sleeve resection, that is, the resection 
of the middle third of the stomach, to 
remove an ulcer on or near the lesser 
curvature of the corpus ventriculi, is an 
operation which looks very nice at the 
time but at the postoperative x-ray exam- 
ination one is always disappointed to find 
that while the upper third of the stomach 
functions normally, just as do the remnants 
of the stomach after Polya resections, the 



Fig. 14. Case of nietcorism tlirec days postopera- 
tivcly; suspected acute intestinal obstruction. 
Bedside roentgenogram shows gas in the colon, 
not in the small bowel. 

lower portion of the stomach below the 
line of suture serves merely as a tube 
through which the food passes, the peristal- 
tic activity in the lower part of the stomach 
practically disappearing. One also finds 
ulcers occurring on the lesser curvature at 
the site of the anastomotic line. 

Still another complication which may 
follow gastrojejunal anastomosis is the 
retrograde invagination of a loop of small 
intestine through the new stoma into the 
stomach. This may occur as a single in- 
vagination of the afferent loop or an in- 
vagination of both the jejunal loops, the 
mass of intussuscepted bowel forming a 
tumor-like filling defect in the stomach 
which is easily recognized with the x-ray. 

The roentgenogram of Case xv are 
significant. One recognizes easily the filling 
defect (Fig. 12) in the shadow of the gastric 
stump due to the invagination of small 
intestine following a gastric resection and 
gastrojejunostomy. The next few slides 
I show you are illustrations of similar 
accidents taken from the literature. 

(Kg- I3-) ' _ . 

A gastrogastric invagination may occur 
in an unoperated stomach, the invaginated 
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Fig. 15, Gas areas following operation for Fig. i6. Same case as Figure 15. Because of 
suppurative appendicitis, quite convincing considerable delay in deciding to operate, 

that ileus is present without the use of barium was given by mouth and within a 

• opaque material. few hours afforded conclusive demonstration 

of small bowel obstruction. 

portion of the pyloric end of the stomach manner.^ Patients were examined at the 
having become intussuscepted into the bedside. Nowadaj's we have much better 
major portion of the body of the stomach, equipment for this purpose. A film holder 
This gives rise to a form of prepyloric or a cassette containing a film is placed 
narrowing resembling very much some of under the patient while an assistant on 
the baffling annular deformities with per- each side of the bed lifts the patient simply 
sisting mucosal pattern, which are oc- bj"^ raising up the draw sheet. The film is 
casionally encountered and which give slipped under the patient’s abdominal area 
rise to great perpIexit3^ with no more disturbance than that neces- 

The question of x-ray evidence of in- sary to raise him up in changing the sheets 
testinal obstruction is one in which your on the bed or in the use of a bed pan. A 
speaker has long been interested. It seemed film is exposed and developed, and within 
elementary that if on opening the abdomen a few minutes one has the graphic record 
in a case diagnosed as acute intestinal of the degree of distention of the abdominal 
obstruction one found dilated loops of small coils. At first we believed it necessary to 
intestine with a diameter of 2 or even give the patient some opaque material 
3 inches, and he recognized this as visual to visualize the intestines, but it soon 
proof of the obstruction, the same in- became apparent, especially in postopera- 
formation could be obtained by x-raj'^ tive cases, that the gas distention of the 
examination. bowel had a characteristic pattern which 

In 1915, I reported before the American made it easy to recognize in the majority 
Medical Association meeting in San Fran- of cases the presence or absence of ileus, 
cisco on a series of studies in which I In Case xvi the patient was operated 
related my experience in the determination upon three days previously, and the 
of acute small intestine obstruction in this abdominal distention and accompan5fing 
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distress raised the question of acute 
intestinal obstruction. The roentgenogram 
at once revealed that the patient had a 
greatly distended colon (Fig. 14), and the 
colon thus visualized by its gas content was 
so clearly recognizable because of its 
haustral contours that one could have no 
doubt that it was the colon and not the 
small intestine which was air- or gas- 
distended. It is, of course, possible to have 
an acute obstruction of the large bowel, 
but in my experience such colonic obstruc- 
tions constitute only about 5 per cent of the 
cases of acute intestinal obstruction. There- 
fore, in such a case as this it was a simple 
procedure to introduce a rectal tube and a 
small amount of enema at which time the 
patient promptly expelled the gas from the 
colon and obtained relief. 

Case XN^i was a similar case. One recog- 
nized the colonic sas bv the haustral 
contours of the colon in contrast to the 
parallel cross markings of small intestinal 
loops, to which the term “herring bone” 
shadow has been applied, ^^'ith small in- 
testinal obstructions one also finds a 
parallel “stepladder-like” arrangement of 
the small bowel, a finding long ago observed 
by the masters of surgery. 

Our Case XA'iii was one of acute small 
intestine obstruction following operation. 
In this case the characteristic stepladder or 
parallel arrangement of coils of small bowel 
was seen. That these coils were small bowel 
coils was easily recognizable by the mark- 
ings of the val villa e conniventes giv- 
ing origin to the so-called herring bone 

00 w 

appearance. 

It was learned that in the average case it 
was not necessary to administer opaque 
material. I formally called attention to this 
fact in 1915, although I had been teaching 
it several years before that date. In my 
■earlier experiments I always gave the 
patients a small amount of bariuni. It 
seemed to do no harm in the small quantity 
given. In one series of 200 consecutive 
abdominal cases, including some cases of 
suspected ileus, I made postoperative 
studies on the third postoperative da}"- 



Fig. 17. Sm.iII intestinal intubation. 


after administering on the afternoon of the 
second day a small quantity of barium by 
mouth, the barium being suspended in a 
sugar- water solution. In no case was there 
noted any disturbing complication from the 
use of the barium in this amount. The total 
amount of barium given need not exceed 
a rounded tablespoonful in most cases. 
This barium stirred in water or glucose 
solution may be introduced through a 
stomach or' duodenal tube, or it may be 
administered to the patient in teaspoon- 
ful doses, even in presence of vomiting 
matter suspected of having fecal origin. In 
such a case I have seen the opaque material 
pass on down the intestines into the small 
bowel in six or eight hours in a quantity 
sufiicient to identify it be^'ond any ques- 
tion as small bowel. 

Some have emphasized the importance 
of examining the patient in the erect posi- 
tion. Placing the patient in such position 
Imposes upon him a strain which in very 
ill patients is not to be undertaken. In such 
cases the patient may be laid upon the right 
or left side, a film placed vertically in 
front of or behind him and the rays passed 
through the body parallel with the floor. 
This is a maneuver which will demonstrate 
a fluid level. However, we found it rather 
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Fig. 18. Case of ileus. Symptoms began sixteen 
hours before this film, which shows characteristic 
small bowel distention, was taken. Operation was 
performed at once. Gangrene had already taken 
place. The use of intubation would have occa- 
sioned fatal loss of time. 

difficult to differentiate between the fluid 
levels of dilated small bowel and the fluid 
levels in the colon or stomach. They are 
rather confusing, and the author usually 
does not attempt to determine a fluid 
level except in those few cases in which 
there has been some question. 

In our Case xix the small bowel was 
readily recognized as such because of the 
herring-bone appearance visualized by the 
umbrathor. This same aspect may be ob- 
tained by the same maneuver without the 
administration of opaque material. 

Because of objections still raised by 
many to the introduction of a small amount 
of barium into the intestinal tract of a 
case suspected of acute obstruction, the 
author has for more than fifteen years 
employed an aqueous solution of thorium 
dioxide, called “umbrathor.” This may be 
administered to the patient in the quan- 
tity of I ounce of umbrathor to 2 ounces of 
water, repeated if necessary. The thorium 
never precipitates out but remains in solu- 
tion. I have used it in many scores of cases 


without the slightest objection on the part 
of the referring physicians. 

In any case in which the simple gas 
shadows of the abdominal area are not 
conclusive or when for any reason opera- 
tion or other treatment is delayed because 
of disagreement about the diagnosis or 
lack of consent of the patient, it is my 
practice to administer umbrathor at once; 
because within a few hours the gas shadows 
of the suspected bowel may be reinforced 
by the contrast afforded by the umbrathor 
and the roentgenogram becomes more 
convincing. 

Figure 15 in Case xx the gas areas of 
the abdomen are quite convincing without 
the use of any opaque material. This boy 
had. undergone an operation for a suppura- 
tive appendix and it was easy to suspect 
that he had ileus, but because of the ob- 
jections of the parents operation for the 
obstruction was postponed until twelve 
hours later. Meanwhile, some barium had 
been given by mouth and Figure 16 shows 
the extensive and conclusive demonstra- 
tion of small bowel obstruction afforded 
by the contrast material. 

Today when small intestinal intubation 
has become popular as a treatment of 
obstruction or as a means of preparing an 
obstructed case for surgery for relief of 
the obstruction, the x-ray stud}^ has become 
doubly necessary. Sometimes the tube 
passes into the bowel for a very long dis- 
tance as is shown in Figure 17. 

The use of the tube is attended, however, 
by a certain danger of delay. Mechan- 
ical obstructions may be followed very 
promptly by tragic, local cirqulatorj’^ dis- 
turbances and fatal complications. It is 
therefore necessary to take into account 
very carefullji the history of the patient, 
as is illustrated in the following case: 
Figure 18 shows a case (Case xxi) in 
which the symptoms had begun only 
sixteen hours before this film was made. 
Up to that time there had been no symp- 
toms. Within a couple of j^ears the patient 
had had an operation for some pelvic 
tumor. Following the operation there had 



VoL. LXXIV. No. 4 


Case — ^X-raj's in Surger}- 


American Journal of Surgery 


427 


been no untoward symptoms until sixteen 
hours before this film was made. Character- 
istic small intestine distention was recog- 
nized, and because of the history, physical 
findings and the great probability that the 
obstruction was due to adhesions, opera- 
tion was performed at once.- Alread}* 
gangrene had set in and it was necessary to 
remove fourteen inches of small bowel. 

It seems to me that it places a very 
grave responsibility upon any physician 
who delay's operation in the presence of 
convincing signs of acute intestinal ob- 
struction, especially involving the small 
bowel, lest he overlook a case in which 
mechanical obstruction is followed by 


gangrene and a fatal delay ensue while at- 
tempting to use intestinal intubation. 

The foregoing remarks are not meant to 
constitute a comprehensive discussion of 
the value of the x-ra^^s in the management 
of surgical cases, having in mind par- 
ticularlj’- postoperative care. The space 
allotted would not permit such a compre- 
hensive paper. A number of illustrative 
cases have been cited for some of the more 
common surgical complications. 
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Bl.-\st injury to the lung may be strongly suspected with hemoptysis, 
pain in the chest, dyspnea and cough. At first, there may be only shock. A 
short time later, the respiratory evidences appear. X-ray examination of the 
chest shows varying degrees of confluent consolidation which resembles 
strongly the findings in acute left heart failure, broncho-pneumonia, or the 
picture with acute gas poisoning. 

From “Principles in Roentgen Studj* of the Chest” b}' William Snow 
(Charles C. Thomas, Publishers). 



EFFECT OF GLYCERITE OF HYDROGEN PEROXIDE UPON 
HEALING TIME IN ANORECTAL SURGERY 

James T. Jenkins, m.d. 


PEORIA, 

T he local postoperative conditions fol- 
lowing anorectal surgery performed 
however asepticallj' leave raw areas 
which are exposed to bacteria, chiefly staphy- 
lococci, streptococci, PS. pyocyaneusand E. 
coli as originating both from the surface of 
the bodj' and from the colon. The subsequent 
tissue reactions due to the effects of surgical 
interference, trauma and such bacterial 
contamination are not those which usualh' 
follow infection, since with adequate drain- 
age there is little or no swelling; yet with 
the invariable infection healing by first 
intention is rare. The healing process at- 
tendant upon anorectal surgery has, there- 
fore, been regarded as slow and any 
treatment which lessens such healing time 
is deemed worthy of report. The present 
paper is concerned with the effects of 
glycerite of hydrogen peroxide, a non-aller- 
gic, hygroscopic, bacteriostatic and bacteri- 
cidal solution, which used as a postoperative 
wound dressing has affected the healing 
time of those of our patients subjected to 
anorectal surgery. 

Glycerite of h3'drogen peroxide consists 
of hj^drogen peroxide dissolved in glj^cerol. 
It may be prepared by using water-free, 
pure hj'drogen peroxide (92 per cent) in 
water-free glj^cerol or by using the addition 
product, urea h3'drogen peroxide cr3'stals 
dissoh'-ed in gl3rcerol, as a source of water- 
free h3'drogen peroxide. The concentration 
of urea peroxide (4 per cent) furnishes a 
solution containing approximateLr 1.5 per 
cent of hydrogen peroxide. The stabilit3^ of 
the solution^ and its antibacterial effects- 
have demonstrated that at room tempera- 
ture there is little or no deterioration for 
periods of more than one 3"ear, while it is 
bactericidal for the gram-positive organ- 
isms, Staph3'Iococcus aureus (FDA strain 


ILLINOIS - 

209), Streptococcus (alpha hemolytic), 
Streptococcus (beta hemolytic) Enterococ- 
cus and Micrococcus epidermis, as well as 
the Gram negative organisms, P. mirabilis, 
PS. pyoc3'aneus, E. coli, A. aerogenes and 
E, typhosa. It is bacteriostatic, for the 
diphtheroids. 

Tissue tolerance studies^ on one hundred 
normal individuals and in over six hundred 
patients with infections of the skin and 
mucous membranes demonstrate that at 
the 95 per cent level of likelihood, irritation 
would be expected in less than i per cent of 
the general population. 63^ general nature 
the solution is hydroscopic, non-allergenic, 
non-irritating and non-toxic, although de- 
h3-drating effects ma3' follow its prolonged 
use. No irritation was seen in an3'- of the 
patients studied. 

For the present report ninet3r-four pa- 
tients were studied over a period of six 
months. The diagnoses were as follows: 
fift3' hemorrhoidectomies, twelve fistulec- 
tomies, fifteen excisions of anal ulcers, 
anterior and posterior, three large sacro- 
cocc3'geal sinuses, twelve abdominoperineal 
resections and two pelvirectal abscesses. In 
all of the first three groups of this series a 
general anesthetic with pentothal sodium 
was used and local anesthesia with Z3’lcaine* 
injection (10 to 20 cc.) was administered 
perianall3L It has been our practice to use 
a gentian violet compound’’ containing i 
per cent pontocaine, 3 per cent gentian 
violet and 10 per cent tannic acid as a post- 
operative dressing applied dail3'’, both in 
the present series and those treated sur- 
gicall3f in the past. The results, therefore, 
are not due to the action of the gentian 
violet compound. On the third postopera- 
tive da3f of the present series the affected 

* Supplied by Abbott Laboratories. 
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area is treated with an application of 
glycerite of hydrogen peroxide applied full 
strength with large cotton swabs to the 
lower rectum, anal canal and perianal 
areas. The patients are permitted up on 
their first postoperative day and their first 
evacuation occurs by the second or third 
postoperative day. They are usually dis- 
charged on the fourth or fifth hospital day 
and are furnished with a supply of the solu- 
tion to apply three times daily at home. 
Subsequent office treatment consists of the 
application of glycerite of hydrogen perox- 
ide and gentian violet compound three 
times weekly until healing is complete. 

In an equal number of patients seen be- 
fore we instituted treatment with glycerite 
of In'drogen peroxide, the healing time from 
the operative day to final discharge was 
from seven to eleven weeks, with an aver- 
age healing time of eight weeks. In the 
present series of se^'enty-se^•en patients 
who underwent surgery in^"ol^■ing the ano- 
rectal canal, the healing time varied from 
three to four and one-half weeks, with an 
average of four weeks, or just half the 
length of time before using this solution. 
Furthermore, hot wet dressings which had 
been used in the past as routine procedure 
to aid the exudative process and promote 
healing have been used in this series only 
for the relief of pain following evacuation. 
Such applications were necessary in only 
seven of the seventy-seven patients in this 
series. In patients who had undergone 
radical excision of large sacrococcygeal 
sinuses, healing time required from four- 
teen weeks to as long as four months. In 
the present series of three patients it was 
reduced to an average time of eight weeks. 

Glycerite of hydrogen peroxide has been 
used in cleansing the posterior cavity fol- 
lowing abdominoperineal resection one or 
two times daily, ^^’e have not irrigated a 
posterior cavity in the past year. When 
clean, healthy granulation tissue has formed 
after cleansing with the solution t\^^ce 
daily, the area is covered with powdered 
red blood cells, lyocj'te powder,* a pro- 

* Supplied by Sharp & Dohme. 


cedure which has been most beneficial to 
rapid healing. In this series of twelve pa- 
tients the healing time varied from eight to 
ten weeks, while in an equal number of 
patients seen before we instituted the treat- 
ment the healing time varied from eighteen 
to seventy-four weeks. Furthermore, in 
five cases when glycerite of hydrogen per- 
oxide was applied to cavities which seemed 
to resist complete healing, final epitheliza- 
tion was accomplished after one or two 
applications. 

In two patients with pelvirectal ab- 
scesses, healing took place in eight weeks. In 
two patients seen before this treatment 
with glycerite of hydrogen peroxide was 
instituted, healing time was sixteen weeks. 
None of these patients in this complete 
series showed any signs of irritation or 
overgrowth of granulation tissue. How- 
ever, a small percentage of the patients 
complained of a burning sensation which 
was of very short duration. 

CON'CLUSIONS 

Healing time following anorectal sur- 
gery was reduced approximately one-half 
since treatment with glycerite of hydrogen 
peroxide was instituted. 

Patients have been more comfortable 
during their hospitalization through the 
elimination of hot wet packs, formerly used 
routinely to promote the exudative process 
and stimulate healing. 

The necessity for nursing care has been 
greatlv reduced in these times of crowded 
hospital conditions. 

The oil-soluble anesthetic used routinelv, 
10 cc. to the posterior quadrant and 10 cc. 
to the anterior quardant of the perianal 
area, has eliminated the laryngeal spasm 
and stimulation of the respiratory center 
from dilatation of the anal sphincter. 

There was no postoperative perianal 
abscesses from the use of the oil-soluble 
anesthesia. 

The cleansing of posterior cavities in ab- 
dominoperineal resections with glycerite of 
hydrogen peroxide followed by the applica- 
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tion of lyocyte powder has markedly de- 
creased the healing time over the use of the 
powder alone. 
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Fissure in ano is not uncommon in infants or in older children. The 
tAogy is Yisuaiiy tTauToaxic, prodvictd by tbt passage uf bard feces, and the 
ation is usually posterior. The basic factor is, of course, constipation, 
arrhea, with its attendant straining and frequent, irritating passages, may 
o initiate an anal fissure. 

From “Ambulatory Proctology” hy Alfred J. Cantor (Paul B. Hoeber, 

c.) 



TENDON TRANSPLANTS FOR RADIAL AND ULNAR 

NERVE PARALYSIS'^ 

Major Timothy A. Lamphier and Major J. William Littler 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


I T is our purpose in this paper to describe 
the technics used at the Cushing Gen- 
eral Hospital to obtain good functional 
results in cases of irreparable destruction of 
radial and ulnar nerves. In no instance 
have we found it possible or advisable to 
carry out a combined tendon transplant for 
ulnar and radial nerve palsy in the same 
hand. The number of tendon transplants 
for radial palsy have been numerous, 
whereas the entirely new technic for ulnar 
nerve palsy has been applied to less than 
six cases. 

GENERALIZATIONS 

Concomitant with the routine preopera- 
tive examination, a clear mental picture 
should be formed of exactly what type of 
procedure is to be followed. Needless to 
state, no reconstructive tendon work 
should be contemplated on a completely 
anesthetic hand. Following primary nerve 
anastomosis and such signs of nerve re- 
generation as burning, hyperesthesia and 
other sensory changes beyond the site of 
nerve repair, it can be assumed that satis- 
factory progress will continue, and then 
and only then should tendon grafts and 
transfers be done. 

In those instances in which bone grafting 
has to be carried out, tendon work should 
be postponed until there is both clinical and 
x-ray evidence of union, which varies in the 
main from eight to twelve weeks. It has 
been our experience that bone reconstruc- 
tion of the metacarpals is usually followed 
by shortening and thickening of the asso- 
ciated metacarpophalangeal collateral liga- 
ments with hyperextension of the fingers, 
thus preventing flexion at the knuckle 
joint. 

Therefore, it is best in such cases to 


excise collateral ligaments prior to defini- 
tive tendon work and to maintain the 
digits in a flexed position with the aid of a 
Bunnell hand splint (Fig.' i) for several 
weeks prior to definitive tendon work. 
With the aid of physiotherap}’- and frequent 
finger exercises, this deformity is easil}' 
overcome, and then tendon transplants can 
be made successfully. 

We have tended to carr}" out either ulnar 
or median nerve repair in conjunction with 
tendon transfers provided there is not an 
extensive loss of nerve substance. How- 
ever, a loss of more than 3 or 4 cm. of nerve 
substance in the wrist and forearm in cases 
of median or ulnar nerve injur}’- usually 
means that the wrist and elbow joint must 
be markedly flexed to approximate the 
nerve endings. Under such conditions it is 
better to postpone all tendon work until 
there is evidence of nerve regeneration. 

When the tissues in the hand, wrist or 
forearm are obviously in poor condition 
and there is a marked degree of cicatrix, it 
is best to consider antebrachial or triceps 
fascial transplants to provide an adequate 
sliding mechanism. Occasionally, records of 
previous hospitalizations indicate that de- 
nuded bone surfaces will be encountered. 
In such cases fascial transplants are a ne- 
cessity. An excellent sliding mechanism will 
be found where huge skin defects have been 
filled in with abdominal pedicle flaps. Or- 
dinarily in such cases the site of the missing 
subcutaneous tissue will be supplied with a 
fair amount of subcutaneous fat. Tendon 
transplants or grafts can be tunneled 
through such adipose tissue, thus simula- 
ting, in a way, the epitendineum. 

In those instances in which flap opera- 
tions or bone grafts have been followed by 
any degree of sepsis, whether superficial or 


From the Cushing General Hospital, Framingham, Mass. 
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Fig. I. A Bunnell hand splint devised to promote 
flexion at the metacarpophalangeal joints of the 
fingers. 

deep-seated, surgery should be postponed 
at least eight to ten weeks after the infec- 
tion has completely subsided. The chances 
of recurrent infection are very great indeed 
if any type of extensive procedure is at- 
tempted prior to this time interval. The 
majority of infections have responded well 
to penicillin administered both locally and 
intramuscularly. However, an occasional 
mixed t3^pe of infection will become resis- 
tant to this drug because gram-negative 
bacilli are prone to produce a penicillin 
inhibiting enzj'me “penicillinase.” The 
more superficial wounds have, in our ex- 
perience, responded well to either strepto- 
mycin or a parachlorophenol-penicillin 
mixture. For the more extensively infected 
and deep-seated septic conditions of this 
type, a combined course of intramuscular 
and topical applications of streptomycin is 
more to be desired. A word of caution 
should be added here. When streptomycin 
has been used in too small amounts, bac- 
teria tend to become “streptomjxin-fast.” 


It is best to run streptomycin sensitivity 
tests in those instances in which this drug is 
deemed necessarj' in order that, first, it can 
be determined if the drug is to be of any 
value at all, and second, to ascertain the 
amount of the drug necessary' to combat 
the bacteria in question. 

The degree of functional return following 
tendon transplants will also depend on the 
condition of the joints involved. The im- 
portance of phj'siotherap}' and passive ex- 
ercises should never be underestimated. 
Supple joints will rarelj' become stiff or 
ankjdosed during the customary post- 
operative period following tendon trans- 
plants. The patient must be thoroughly 
imbued with the idea that he is plajfing a 
major role in the recover^! of the function of 
his hand. Rather frequentl)' men with 
several years of overseas service followed 
bj' prolonged hospitalization tend to be- 
come discouraged and fail to plaj' their 
part in this reconstructive activity. A non- 
cooperative patient ma^’- prefer amputation 
to any reconstructive procedure. Quite 
naturallj’ motion will be at a minimum 
when the extremit}' is first removed from 
the plaster, and this phase should be thor- 
oughlji^ described and explained to the 
patient beforehand. In many instances we 
have been able to prognose successful re- 
sults bj^ an optimistic mental outlook on 
the part of the patient preoperatively. 
Individual problems at home can often be 
solved with the help of the Red Cross and 
similar agencies, thus allowing the recipient 
of surgery to concentrate on nothing else 
but the end result of surgical repair. 

RADIAL NERVE PALSV 

Tj^pical dropped-wrist deformity as the 
result of radial nerve damage should be 
treated primaril}' bj*^ end-to-end suture 
with the wrist held in cock-up position pre- 
and postoperativeljL A gap of up to 8 cm. 
can usuallj' be overcome bjf freeing the 
nerve in the arm and maintaining the elbow 
in flexed position in plaster. The question 
arises as to how great a time interval should 
elapse before the patient is subjected to a 
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Fig. 2 . .A and b, C-shapcd incision over the dorsum of tJie wrist e.vposing the extensor 

tendons of the thumb and finsers. 


tendon transfer. We believe that a total 
of four months is a maximum figure pro- 
vided there have not been any signs (in- 
cluding Tinel’s) or symptoms of return of 
function in the interim. Since the repaired 
radial nerve regenerates at a rate of 2 to 3 
mm. per day, four months should be ample 
time regardless of how hish the nerve has 
been divided. Because of universally poor 
results with nerve grafts in this procedure, 
they are to be discouraged. It is better to 
have a tendon team in readiness at the time 
the nerve is first explored, so that if the 
ner^■e gap is too great to be overcome by a 
freeing up procedure and the operation has 
not been too lengthy, a tendon transfer can 
be carried out immediately. This is more 
satisfactory than subjecting the patient to 
a second operation at some later date. 
Naturally, both the flexor carpi ulnaris and 


the flexor carpi radialis are examined pre- 
operatively to determine their functional 
state. All operative procedures of this kind 
can be best performed with a pneumatic 
type of tourniquet inflated to 300 mm. of 
mercury about the upper arm. 

The operative procedure consists of mak- 
ing a C-shaped skin incision over the dor- 
sum of the wrist just proximal to the dorsal 
transverse carpal ligament. At this point, 
the extensor communis bundle to the sec- 
ond, third, fourth and fifth fingers are 
identified. Through the same incision, the 
extensor pollicis longus, the extensor pol- 
licis brevis and the abductor pollicis are 
likewise identified, as illustrated in Figures 
2.A. and B. 

Now returning to the volar aspect of the 
forearm, a long L-shaped incision is made 
with the base of the '‘L” just proximal to 
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radialis and flexor carpi ulnaris. 



Tfonspionted Rsd^cl Tendon 



Fig. 4, A, D and c, the flexor tendons implanted 
into the extensor groups of the thumb and fingers. 


the anterior carpal ligament and the long 
arm of the "L” running parallel and just 


lateral to the flexor carpi ulnaris, as shown 
in Figures 3 a and B. 

The ulnaris is then divided just proximal 
to its insertion on the pisiform bone. As the 
muscle belly of the ulnaris amost follows 
the tendinous portion down to its insertion, 
the L-shaped incision provides ample expo- 
sure so that the tendon can be stripped free 
of its muscle attachment to a point opposite 
the junction of the middle and lower thirds 
of the forearm. The ulnaris tendon is then 
passed subcutaneously in an obliquely for- 
ward fashion to the dorsum o’f the wrist. 
Caution must be taken to split the ante- 
brachial fascia at that point where the ten- 
don becomes subcutaneous. 

The flexor carpi radialis is then divided 
just proximal to the anterior transverse 
carpal ligament. At the junction of the 
lower and middle thirds of the forearm, it 
is picked up again and passed subcutane- 
ously and obliquely forward to the dorsum 
of the wrist with a curved Kelley clamp. 
Great care should be taken to avoid twist- 
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Fig. 5. A to D, the step by step proeedure to secure the flexor carpi ulnaris to the common 

extensor tendon group of the fingers. 


ing the tendon on itself in its passage from then be split longitudinally and its split 
the volar to the dorsal aspect of the fore- tails intenvoven back through the three 
arm, and the tendon .must be external tendons named above to make the junction 
throughout its entirely extent to the ante- more secure. In like fashion, the ulnaris is 
brachial fascia to obtain a good functional passed through the extensor communis 
result. At that point vhere the flexor carpi group to the second, third, fourth and fifth 
radialis is delivered superficial to the fascia, fingers, as illustrated in Figures 4A, b and c. 
it is best to cut back the fascia ‘2 or 3 cm. as Figure 5A to d illustrate step by step the 

the tendon is prone to adhere at this point, procedure to be followed to bring the flexor 
With the wrist still in its “cock-up” posi- carpi ulnaris through the common extensor 
tion, the radialis is then passed through the bundle. 

tendons of the abductor pollicis longus, the Following this procedure, great pains 
extensor pollicis brevis and the extensor must be taken to keep the wrist dorsiflexed 
pollicis longus in that order. Ascertaining at a 30 degree angle until the plaster has 
a proper degree of tension, that part of the been applied. Lieutenant Colonel Rafe 
radialis passing through these tendons is Nelson Hatt has circumvented this obstacle 
scarified and transfixed at this point with in the following manner: Once the flexor 
No. So cotton. The end of the radialis can carpi ulnaris and flexor carpi radialis have 
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Fig. 6. Ftg. 7. 

Figs. 6 and 7. Photographs of aluminum “cock-up” hand splints. 


been passed subcutaneously to the dorsum 
of the wrist, the subcutaneous tissues and 
the L-shaped skin incision are approxi- 
mated with No. 80 cotton and dressed. The 
hand is then maintained in its proper 
“cock-up” position by securing an auto- 
claved aluminum 30 degree cock-up splint 
to the volar aspect of the hand and fore- 
arm. Prior to applying the splint, it is best 
to pad it lightly with sterile sheet wadding. 
This splint is illustrated in Figures 6 and 7. 

The splint is maintained in position by 
securing it to the extremity with a roll of 
sterile gauze. This splint securely holds the 
hand at the proper angle of dorsiflexion and 
releases a pair of additional hands for the 
completion of the operation. Once the ten- 
dons have been transfixed and the dorsal 
skin incision approximated and dressed, 
the entire forearm and hand is then 
wrapped with gauze roll without disturbing 
the previously applied splint. In this man- 
ner the wrist, fingers and thumb are com- 
pletely immobilized at the correct angle of 
dorsiflexion without danger of disturbing 
the tendinous junctions. The splint is re- 
moved at the end of six weeks and exercises 
instituted. It should not be used as a night 
splint thereafter, but rather a simple type 
of anterior cock-up splint which does not 
. include the thumb and fingers and extends 
down only to the distal palmar crease. 

If a plaster cast has been used postopera- 
tively for immobilization of the forearm, 
hand and fingers, it likewise is removed 
after a lapse of six weeks. Anterior splints 


should be maintained until the patient is 
able to keep his hand in a dorsiflexed posi- 
tion without artificial aid. Physiotherapj'^ is 
instituted during the fifth postoperative 
week. During the following three or four 
weeks it is best that a cock-up splint be 
worn at night. 

ULNA NERVE PALSY 

Injury to the motor component of the 
ulna nerve in the wrist results in a claw 
hand type of deformity in that the two 
medial lumbrical muscles supplied by the 
ulna are paralyzed. As a result the proximal 
phalanges of the ring and little fingers can- 
not be flexed at the same time that the Uvo 
distal phalanges are extended. It is a well 
known fact that following repair, the ulna 
nerve regenerates very slowly. Its recovery 
after injur}"^ is far more time-consuming 
than that of the radial nerve (which regen- 
erates rapidly) or the median nerve. 

As in cases of radial nerye injury, the 
ulnar should be first explored and primary 
end-to-end anastomosis with fine tantulum 
wire performed, if possible. A waiting 
period of four months following repair 
without any signs of regeneration is suffi- 
cient to warrant tendon transfer. 

In a certain few selected cases in which 
the patients themselves have maintained 
supple metacarpophalangeal and inter- 
phalangeal joints in the ring and little 
fingers, we have adopted the following 
procedure: 
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Fig. S. a diagrammatic representation of the method of transplanting the split sublimis 
tendon of the ring finger to the dorsal aponeuroses of the ring and little fingers. 


A small curved palmar incision is made 
exposing the sublimis tendon of the ring 
finger. Ttvo other small incisions are made 
on the radial aspect of the ring and little 
fingers. On the ring finger, the sublimis ten- 
don is severed opposite the proximal inter- 
phalangea'I joint, the commissure cut and 
the sublimis tendon withdrawn through the 
palm. The two divisions are then separated 
proximally and one division passed through 
each lumbrical canal to the radial aspect of 
the ring and little fingers. The dorsal 


aponeurosis is scarified as is the sublimis 
tendon slip. Using 35 -gauge steel wire, the 
divisions are then attached to the dorsal 
aponeurosis with a small “pull-out” type 
of wire via the Bunnell technic. Postopera- 
tivel}*, the hand is encased in plaster with 
the fingers straight and the wrist flexed for 
a period of three weeks. Figure 8 visualizes 
the step-by-step procedure in transplanting 
the sublimis. 

Although this arrangement of tendons 
cannot be explained adequately on a physi- 



438 American Journal of surRcry Lampliicr, Littlcr — Teiicion Transplants 


OcTfiKIH. 104** 



Fig. 9. A hand in which there is typical 
inability to extend the ring and little 
fingers because of severe damage to the 
ulnar nerve at the wrist joint. 

ologic basis, i.e., using a flexor of the finger 
for extension, the results have been most 
gratifying. Within three or four weeks fol- 
lowing the removal of plaster, the muscle 
groups in the digits have had enough time 
for re-education so that the function of the 
sublimis does not “check-rein” that of the 
profundus. Thus flexion power of the ring 
and fifth fingers have been sacrificed to 
some degree vdth this interchange; but in- 
stead of two useless digits which would 
usually be amputated, a very satisfactory 
hand results. 

Figure 9 represents a hand in which there 
is typical inability to extend the ring and 
little fingers because of severe damage to 
the ulnar nerve at the wrist joint. A pri- 
mary end-to-end anastomosis had been 
done seven months prior to tendon trans- 
fer. The patient fortunately has maintained 
here metacarpophalangeal and interpha- 
langeal joints by daily passive exercises. 

Figures 10 and 1 1 represent the range of 
motion possible during the eighth postoper- 
ative week in the patient described in 
Figure 9. 



Fig. 10. Fig. i i. 

Figs. 10 .'ind ii. The r.nngc of motion 
possible during the eighth postoperative 
week in the p.iticnt described in Figure 9. 

CONCLUSION' 

The technic followed at this Army instal- 
lation for the treatment of ulnar and radial 
nerve palsy have been described. The cases 
in which tendon transfer for ulnar palsy has 
been carried out were e.xceedingly small in 
number, but the results seem to justify this 
report on its value. Tendon transfer for 
radial palsy is not a new procedure, having 
been resorted to frequently during World 
War I. However, a few of the pitfalls result- 
ing in poor function have been pointed out. 

The non-traumatic causes of dropped- 
wrist deformity include infantile paralysis, 
ischemic contracture and spastic paralysis. 
Previous reports indicate the value of ten- 
don transplants for these conditions. The 
hand is easily held up against the force of 
gravity; and although power of extension is 
not as great as prior to injury, the utility of 
this extremity is great. 

Following tendon transfer, a definite 
massed extension in the radial type of in- 
jury or massed flexion of the ring and fifth 
fingers in the ulnar tj^pe of injury results. 
Nevertheless, the patient soon learns to ac- 
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commodate for this massed action and he 
adapts the motions of his hand accordingly. 

The authors are deeply indebted to Dr. 
Herbert D. Adams for advice and suggestions. 
The drawings in this paper were executed by 
Miss Muriel McLatchie, medical artist of the 
Massachusetts General Hospital. 
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There are five major fascial spaces in the hand in which pus may ac- 
cumulate. They are the dorsal subcutaneous space, the dorsal subaponeuro- 
tic space, the thenar space, the middle palmar space, and the web spaces 
between the bases of the fingers. 

From “Operations of General Surgerj^” by Thomas G. Orr (W. B. 
Saunders Company). 



ULTRAVIOLET BLOOD IRRADIATION TREATMENT OF 

PELVIC CELLULITIS 

KNOTT METHOD 
R. C. Olney, m.d. 


LINCOLN, 

P ELVIC cellulitis, chronic pelvic infec- 
tion or pelvic inflammatory disease 
constitutes the most common and 
persistent complaint for which women con- 
sult their doctors. These cases range from 
the mild inflammatory condition with dys- 
menorrhea to the serious surgical diseases 
of massive inflammatory processes involv- 
ing all of the pelvic structures. The great 
majority of these cases are non-gonorrheal 
in origin and are of a mixed infection, and 
a high percentage of these cases have never 
had gonorrhea. To a great extent the infec- 
tion in the pelvis in these cases is hemato- 
genous in origin. 

Pelvic cellulitis constitutes one of the 
diseases that is due to the inability of the 
host to keep out or to destroy the invading 
organisms which produce the disturbance. 
In the treatment of these conditions two 
principles must be kept in mind: One, to 
attack the invading organism and destroy 
it or inhibit its growth. In this process, 
however, nothing is usually done to stimu- 
late the resistance of the invaded host and 
this lack of resistance allows the condition 
to develop in the first place. Second, to 
stimulate the resistance of the host to the 
point where it destroys or inhibits the in- 
vading organisms. If treatment consists 
only of measures to attack invading or- 
ganisms with no thought to stimulation of 
the host’s resistance, the disease process is 
subject to recurrence because of the host’s 
inability to develop sufficient defense. 

Ultraviolet blood irradiation by the 
Knot technic as approved by the American 
Blood Irradiation Society is the most im- 
portant treatment we have at the present 
time to stimulate the host in the process of 
building up resistance. 


NEBRASKA 

By increasing blood oxygens up to 300 
per cent and by increasing the phagocytic 
action of the white blood cells 50 to 100 
per cent, we arc doing something to stimu- 
late the individual resistance to help de- 
stroy the invading organisms. Recently, 
much has been done to develop drugs which 
will destroy or inhibit the invading organ- 
isms, but very little has been done to 
stimulate the individual’s resistance against 
the infection. 

Ultraviolet blood irradiation treatments 
are usually given at intervals of two to four 
weeks, and patients require two, four or six 
treatments, sometimes more. In severe 
cases treatments may be gi\’'en more fre- 
quently as indicated, and in chronic cases 
treatments may be given at intervals one, 
two or three months apart for a period of 
time. 

Since June, 1944, we have treated 631 
patients with this condition with such un- 
usuall}' gratifying results that we believe 
they are worth reporting. These are classi- 
fied as very severe, 220 cases or 35 per cent; 
moderately severe, 238 cases, or 38 per 
cent; and mild, 173 cases or 27 per cent. At 
the present time we do not operate upon 
any patient with a pelvic disorder unless 
there is an abscess, tumor, cyst or other 
organic condition which is not purely in- 
flammatory. Almost all massive inflamma- 
tory diseases will subside and recover 
completely without surgical intervention, 
and in manj^ cases the massive inflamma- 
tory process was so extensive that it seemed 
impossible for them to disappear com- 
pletely without surgical intervention. A 
large number of the patients treated had 
massive inflammatory disease, many had 
been persistent for years and had been 
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under treatment of various types for pro- 
longed periods. It is gratifying to see pa- 
tients improve rapidly under ultraviolet 
blood irradiation and return to normal, 
with the massive inflammatory process 
entirely disappearing. The recovery of 
these patients more nearly approaches 
complete recovery than with any other 
treatment. The pain and tenderness sub- 
sided in most cases in two to ten daj's, and 
the swelling and massive induration disap- 
peared gradually from the first few daj-s. 
In most cases in four to eight weeks the 
swelling and tenderness had entirelv dis- 
appeared and the organs were back to 
normal. 

In all of our serious diseases of the pelvis 
in which hj-sterectomy or other extensive 
surgical procedure is carried out, ultravio- 
let blood irradiation is given preoperatively 
and postoperatively. It is found that those 
patients withstand this surgery compara- 
tively easily. There are very few postopera- 
tive complications and patients have a 
rapid and smooth recovery; few have post- 
operative ileus and peritonitis. Patients 
move about easily, require less opiate and 
have very little vomiting. The bowel main- 
tains its tone much better and gas is seldom 
a problem. The mortality rate is greatly re- 
duced and morbidity is reduced about 50 
per cent compared to cases in which opera- 
tion is performed without this treatment. 

During the past twenty-five years we 
have used every means at our command to 
clear up pelvic inflammatory conditions 
without surgical removal of the organs, and 
have found ultraviolet blood irradiation by 
far the most effective in both acute and 
chronic cases. The treatment is easy to 
carry out and so well accepted by the pa- 
tients that it is a ^"er3• welcome relief to 
them. 

In the series the first group consists of 
220 cases of very severe chronic non-gonor- 
rheal pelvic cellulitis with massive swelling, 
tenderness, pain, etc. The duration of com- 
plaint ranged from several months to many 
years. All had had recurrent attacks and 
many had been operated on. Of these pa- 


tients, 174 or 79 per cent, have been com- 
pletely relieved of all symptoms and the 
pelvic organs have returned to normal con- 
dition, size and position, and have devel- 
oped a feeling of well being which they have 
not had for 3^ears. This group received no 
other treatment. Twenty-four patients or 
1 1 per cent were improved, and twent^^-two 
or 10 per cent were operated upon. Of the 
twenty-two operations, ovarian cysts, fi- 
broids and/or definite abscess formations 
were the conditions found at operation. 

The second group consists of 238 cases of 
moderatel}'^ severe pelvic inflammator}^ dis- 
ease as compared to the verj’^ severe group 
above. On examination these patients re- 
vealed marked swelling and tenderness of 
the pelvic structures. All had been com- 
plaining for from several months to several 
3^ears with recurrent attacks of moderate 
or severe proportions. Some of these pa- 
tients had been operated upon and some of 
the pelvic structures removed for this 
pelvic inflammatorj’' disease. After ultra- 
violet blood irradiation therapy 191 or 80 
per cent were entirel}^ relieved of sjmiptoms 
and the pelvic organs returned to normal. 
There was entire absence of pain, tender- 
ness and swelling, and function of organs 
returned to normal. Twenty-four or 10 per 
cent were markedlj'^ improved but were not 
entirel}" relieved of all s^miptoms and con- 
tinued to have some tenderness. Twenty- 
three or 10 per cent did not continue 
treatment and the result is not known. 

The third group consisted of 174 patients 
with chronic, mild, pelvic infection with 
severe dj'smenorrhea. On examination these 
patients all revealed verj' tender pelvic 
organs but without palpable masses. A 
large number of cases were 3'’oung women, 
manji- of them unmarried, who had com- 
plained of severe dj^smenorrhea for manj^ 
3’;ears. The findings in these cases are com- 
pared to a large number of normal patients 
examined in whom no tenderness was found 
and no dysmenorrhea was present. After 
adequate ultraviolet blood irradiation ther- 
apy ty I or 87 per cent were entirely relieved 
of all sjmiptoms. ’Dj^smenorrhea entirely 
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disappeared and on examination tliey were 
found not to have any tenderness or evi- 
dence of the pre-existing inflammation. The 
feeling of well being and improvement 
generally was very marked. Seventeen pa- 
tients of this group were improved and six 
did not return for treatment. 

In this series there were seventeen cases 
of sterility. The duration ranged from two 
years to many years. All these patients had 
chronic inflammatory disease of moderate 
severity. They became pregnant after 
ultraviolet blood irradiation therapy and 
have gone through or ate going through a 
normal pregnancy. 

There were also five cases of threatened 
abortion in patients with pehdc cellulitis. 
The abortion had progressed to a point of 
regular frequent pains, heavy bleeding, and 
seemed inevitable in each case. All these 
symptoms subsided promptly with ultra- 
violet blood irradiation treatment, and the 
patients continued to full term and normal 
deliver}^. 

CASE HISTORIES 

The following are a few examples of pa- 
tients treated: 

Mrs. M. E., age thirty-three, married, the 
mother of two children, was operated upon five 
3 "ears before for extensive salpingo-oophoritis 
without suppuration in the left tube and ovary. 
The patient returned with an identical mass 
about the size of an orange in the right side of 
the pelvis. She had been under treatment for 
several months. There was marked tenderness, 
pain and temperature, with pain radiating 
down the right leg. After the first ultraviolet 
blood irradiation the patient w’as relieved of 
pain in fort\’-eight hours. Following this, treat- 
ments were given and in six weeks the mass 
had entirelj' disappeared. She has been watched 
for two and one-half years without recurrence 
of this mass. 

Mrs. C. W., age forty-six, had had severe 
dj'smenorrhea as a jmung girl, was married, 
had three children, and had also had four 
spontaneous miscarriages. During her entire 
menstrual life she had had pelvic disease. 
Marital relations were verj' painful, and the 


patient suffered Intensely each month. Exami- 
nation revealed a large tender mass filling the 
pelvis and involving all structures. After six 
weeks on ultraviolet blood irradiation treat- 
ment the massive inflammation had dis- 
appeared. Tenderness disappeared and marital 
relations were not painful. The patient stated 
that she felt better than she had for as long as 
she could remember. 

Three young girls, unmarried, fifteen, seven- 
teen and eighteen ji-ears of age, respective!}-, 
came in for examination with acute pain in the 
pelvis. Bimanual examination by rectal method 
revealed a very tender mass in the ovar}" about 
6 cm. in diameter. All three had a very small 
introitus, indicating no sexual relations. After 
the first ultraviolet blood irradiation treatment 
each patient tvas relieved of pain in twenty-four 
to forty-eight hours, and in about two weeks 
the masses had entirely disappeared. The pa- 
tients have been followed and no recurrence of 
the condition has appeared. 

One patient with threatened abortion at six 
months’ pregnancy who had been in the hospi- 
tal for several weeks, had reached the point of 
heavy bleeding and regular pains every five 
minutes. Within tweK’^e hours after the first 
ultraviolet blood irradiation treatment all pains 
ceased and bleeding stopped in thirty-six hours. 
This patient had no more difficulty, went 
through to full term and delivered a normal 
baby. She was given three ultraviolet blood 
irradiation treatments. 

CONCLUSION 

During twenty-five years of practice I 
have never found any treatment for chronic 
pelvic cellulitis that compares tvith ultra- 
violet blood irradiation by the Knott 
technic as approved b}" the American Blood 
Irradiation Society. The relief to patients 
is very marked and the return to normal of 
the pelvic structures is very interesting. 
The general improvement of the patient is 
also remarkable. By this method of treat- 
ment it is possible not only to relieve a 
large percentage of patients with acute and 
chronic pelvic cellulitis, but it is also possi- 
ble to avoid surgical removal of structures 
unless there is a definite cyst, tumor or 
organic disease other than inflammatory. 
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COMBINED APPENDECTOMY AND INGUINAL HERNIOTOMY* 


William H. Myers, m.d. and Ruth F. Rominger, m.d. 

COAL VALLEY, ILLINOIS 


A TECHNIC thought to be original 
was first used fay one of us (W. H. 
M.) about ten years ago for the 
performance of an appendectomy through 
the same incision as an inguinal herniotomy. 
Over a period of j^ears the uses of this oper- 
ation have expanded so that now it has 
been found advantageous in the repair of 
difficult hernias on the left side as well as on 
the right. 

The advantages claimed for this opera- 
tion are the following; (i) The appendix 
may be removed through an incision of 
adequate size which may be enlarged if 
necessary. (2) The finger may be inserted 
through the. internal ring from within the 
abdomen into the hernial sac facilitating its 
dissection. (3) The transversalis fascia in 
the region of the internal ring is not dis- 
turbed, stretched or incised in efforts to 
perform an appendectomy through this 
opening. (4) The accurate placing of su- 
tures in the transversalis fascia, especially 
in large thinned out, direct hernias is facili- 
tated by a finger or fingers inside the ab- 
domen when placing sutures. (5) Abdom- 
inal contents and bladder may be held 
away from the region of operation when 
placing sutures. This allows full bites of 
tissue to be taken without danger of 
visceral puncture or injury. (6) In large, 
adherent or sliding hernias on either right 
or left sides, a muscle splitting incision 
which allows the fingers to be placed in the 
abdominal cavity greatly facilitates the 
identification and isolation of the sac. 

A recent search of the literature reveals 
but one operation somewhat similar, that 
of Torek. His operation, described in 1906, 
incises the aponeurosis of the external 


the completion of the sac ligation. The 
hernia operation is then interrupted and 
the appendectomjf performed through a 
muscle splitting incision in the usual site. 
The hernial closure is then finished. No 
mention is made of intra-abdominal manip- 
ulations other than appendectomjL Review 
of the literature both on general surger)’ 
and hernia mention only appendectomy 
through the internal ring or in cases in 
which the appendix occupies the sac. 

TECHNIC 

For unilateral hernia the skin incision 
parallels the inguinal (Poupart’s) ligament, 
about 2 cm. above the same. This incision 
extends from a pojnt medial to the anterior 
superior spine of the ilium to the region of 
the external ring. In bilateral ■ hernia an 
incision of the Pfannenstiel type is used. 

The skin incision is carried down through 
the superficial fascia and Scarpa’s fascia to 
the aponeurosis of the external oblique 
muscle. In the Pfannenstiel incision the 
Scarpa layer need not be incised across the 
midline rectus area between the external 
rings. 

The aponeurosis of the external oblique 
muscle is split in the direction of its fibers 
by incision of the intercrural fibers, from 
the upper border of the external ring to a 
point near the anterior superior spine of 
the ilium. The lower leaf, usuall}'^ 2 to 3 crn. 
in width, is used in repair. A narrow strip 
of the lower edge of the upper leaf is left 
attached at its medial end. This ma}' be 
used in repair by the fascial strip method. 

The aponeurosis is dissected free from 
the sac and cord with care being used to 
avoid injur}’’ to the ilioinguinal nerve. 

A retractor is placed beneath the outer 
third of the upper edge of the external ob- 
lique aponeurosis and retracted upward. 


oblique muscle from the external ring to 
near the anterior superior spine. Herniot- 
omy is continued in the routine manner to 
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Fig. I. Upper right, line of ineision in unilateral 
operation; at left, skin and superficial fascia in- 
cised; aponeurosis of c.xternal oblique muscle 
exposed. 

Fig. 3. Cecum and appendix delivered through 
muscle splitting incision in internal oblique and 
transvcrsalis muscles. 

The fibers of the internal oblique muscle 
are exposed and a typical muscle-splitting 
appendectomy incision is ni-idc in the usual 
site. Should unusual dilficultics attend 
appendectomj'^ this incision may be ex- 
tended medially and downward along the 
rectus sheath without jeopardizing the sub- 
sequent hernial repair. 

When appendectomy has been per- 
formed, the index finger of the left hand is 



Fig. 2. Aponeurosis of external oblique muscle 
incised and retracted. Retractor under lateral 
third of upper edge pulls aponeurosis upward ex- 
posing usual site of muscle splitting McBurncy 
incision. 

Fig. 4 . The appendectomy having been com- 
pleted, the cecum is returned to the abdomen. 

The left index finger is inserted into the sac from 
within the abdomen, facilitating its identification 
and dissection. Other types of sacs, direct, femo- 
ral, obturator or combinations thereof may be 
easily palpated. 

inserted into the internal ring and sac from 
within the abdomen. This facilitates identi- 
fication and dissection of the sac. The sac 
contents arc reduced and the sac is ligated 
high with chromic catgut. The possibility 
of including abdominal viscera is negligible 



44^ American Journal i)rsniK.rv Mvcrs, Roniiiigcr --Ajjpoiidix ;uul Mcmia 


Ocxfinrif, 1047 



Fig. 5. The sac is rlisscctccl free and contents 
emptied. Adhesions about tlie nech or inside 
tile sac arc attacked from witliin the abdomen 
or from within the sac as necessity may re- 
quire. Ligation is facilitated and made safer 
by finger or fingers bencatli tlie area. 

as the finger below keeps tlie viscera from 
being tied. 

Not only indirect sacs but the other 
types such as direct, the combination or 
pantaloon type and femoral may be more 
easiljr identified. An overlooked direct or 
femoral sac may be counted as a recurrence 
a few months or years later. The accurate 
dissection of the direct sacs and the oft 
present bladder is facilitated by the intra- 
abdominal palpating finger. Finding all 
sacs, their thorough dissection from sur- 
rounding structures, and closure of the 
weakened areas by accurate suturing pos- 
sible by this means is the best of insurance 
against recurrence. 

In repair of inguinal hernia it has been 
demonstrated that well placed sutures from 
the transversalis fascia to the inguinal 
ligament are all important. Sutures of mus- 
cle to inguinal ligament are easily done 
without danger of passing the needle 
through the peritoneum and inadvertently 
including bowel or bladder but the results 



I'lG. 6. With tlic fingcr.K insidt: the .Tbdomcn full 
bites of tissue m.^y be taken in placing of su- 
tures witliout danger of including otlier struc- 
tures such ns bladder, intestines or femoral 
vessels. The first two interrupted wire or fascial 
strip sutures placed through conjoined tendon, 
transversalis fascia. Cooper’s and the lacunar 
ligaments medial to the femoral vessels closing 
the femoral canal arc especially facilitated. 

of muscle fascia unions arc questionable in 
many cases. Sutures in the more deeply 
placed and often poorly defined transver- 
salis fascia arc another matter. Here the 
fingers beneath the area being repaired aid 
immeasurablj' in the quick accurate dissec- 
tion, isolation of fascial edges and placing 
of sutures with full bites of tissue without 
danger of visceral damage. 

Our preference in suture . material is 
stainless steel wire. This material is strong, 
is non-absorable, does not set up foreign 
body reaction in the tissues and the technic 
is fairly easily mastered. Interrupted su- 
tures with square knots are used through- 
out. The wires are cut as close to the knot 
as possible and at right angles to the suture. 
The sac and the peritoneum are closed with 
No. I chromic catgut to eliminate the pos- 
sibility of a broken wire or knot causing 
peritoneal irritation of visceral injury. No. 
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32 wire is used throughout with the excep- 
tion of Scarpa’s fascia and skin where No. 
36 is used. No retention sutures are re- 
quired in most cases. 

There is a notable absence of wound 
swelling and induration with the use of 
wire, probably due to the negligible amount 
of foreign body reaction. There is also a 
notable absence of postoperative pain and 
collection of serum, with resulting wound 
infections. Should a wire-sutured wound 
become infected it will heal well after drain- 
age without sutures being extracted. This 
is in contradistinction to other non-absorb- 
able sutures. Where cotton or silk are used 
and the wound subsequently becomes in- 
fected, they may be fished out of sinuses for 
a protracted period. 

Steel sutures give a feeling of security 
that is well founded. W"e have never ob- 
served any wound complication or rupture 
following its use in over 600 cases of hernia 
and abdominal section. Hernia cases are 
allowed olit of bed to void if necessary the 
day of operation. Older patients are en- 
couraged to get up in a chair the day after 
operation. Hernia cases are hospitalized for 
one week only. 

Our preference in repair of indirect in- 
2:uinal hernia is closure bv a modified 
Bassinni method. The transversalis fascia 
is closed by interrupted wire sutures from 
the spine of the pubis to beyond the inter- 
nal ring. The sutures medial to the femoral 
vein include a bit of periosteum of the 
pubis. Cooper’s ligament, as well as the 
shelving portion of Poupart’s ligament and 
the lacunar ligament closing the femoral 
canal. This area is a site of postoperative 
recurrence and must be closed. 

^^’here the tissues are thinned out, a fas- 
cial strip from the thigh or from the lower 
edge of the upper leaf of the external ob- 
lique aponeurosis is employed. In the latter 
case a strip about .5 cm. wide is dissected 
free leaving the medial end attached. A 
Masson fascia needle is affixed to the lat- 
eral end. This strip is used to suture trans- 
versalis fascia and oblique muscle to' 
Poupart’s ligament by a continuous suture 


from the pubis to the internal ring. This 
technic was observed at Rochester. Min- 
nesota, in 1936 at an operation performed 
by Dr. C. Wk Mayo. It has since been de- 
scribed by others. 

In direct hernia our preference is to bring 
the cord out directlv through the abdom- 
inal wall at the internal ring. A fairl}^ snug 
ring is fashioned with interrupted sutures 
of the aponeurosis to Poupart’s ligament 
after closure of the deeper layers as out- 
lined under indirect hernia. The entire 
region from the emergence of the cord to 
the spine of the pubis is then tightl}" closed 
in layers with interrupted sutures of No. 
32 wire. 

The muscle splitting incision is sutured 
in the usual manner before closure of the 
external oblique aponeurosis. Special care 
must be used in the closure of peritoneum 
and transversalis fascia in a muscle split- 
ting appendectomy incision. Failure in 
fascial closure here may weaken the lower 
inguinal transversalis fascia, predisposing 
to inguinal hernia recurrence. 

Scarpa’s fascia is sewed with interrupted 
sutures of No. 36 wire. The skin is sutured 
with interrupted or continuous No. 36 
wire. No retention sutures are usually 
needed. The skin sutures may be removed 
in seven to ten days. No superficial irrita- 
tion is observed even if they are not re- 
moved for a prolonged period. 

A similar muscle splitting incision may 
be used on the left side in difficult hernias 
such as those with adherent sacs or of the 
sliding types. With the use of the fingers on 
the peritoneal side and inside the sac, a 
quick accurate dissection may be made and 
repair of the wall facilitated. 

CON'CLUSIOXS 

An operation for combined appendec- 
tomy and inguinal herniotom}’’ is presented. 

The following advantages are claimed: 
(i) Appendectomy may be performed 
through an adequate incision and in the 
usual site. (2) With the finger inside the 
sac it may be quickly identified and dis-' 
sected. (3) The sac may be ligated and the 
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transN'crsalis fascia safely and thorougiily 
sutured without danger of visceral damage 
by placing the lingers beneath the area 
being sutured. (4) Large, adherent or slid- 
ing hernias on either right or left sides, may 
be more safely, rapidly and accurately 


dissected and repaired with the use of the 
approach from the abdominal side. 

HlLFltKKNCF. 

I. Toiir.K, ]•. Onnhincrl oprrntion for removal of 
.•ippffuliv and cure of in;;iiinal hernia. Ann. Surf., 
- 13 ' 




An imnccossnry appciulcctoiny slioiiid not he done during an abdominal 
or pelvic operatii>n which probably will be followefi by some oozing of blood 
into the peritoneal cavity. A sump drain is routinely advisable if there is a 
possibility of postoperative oozing both to indicate the presence and amount 
of oozing and to keep the cavity free from blood and c.xinlatc. 

From “Princii^les and Practice of Surgery," by W . W ayne Babcock 
(Lea & Fcliiger). 



COMPARATIVE STUDY OF CHEMOTHERAPIES IN THE 
SURGERY OF PILONIDAL SINUS* 

Lieut. Col. Joseph E. Hamilton and Major Lachlan M. Cattanach 

MEDICAL CORPS, ARMY OF THE UNITED STATES 

T he great preponderance of literature excising the sinus tracts was carried out. 
on pilonidal sinus deals with new Surger}’^ in each case was delayed until the 
surgical methods of closing the wound wounds appeared “surgically clean” or 
remaining after the sinus has been excised, nearly so, a period varjung from twelve to 
The multiplicity of these descriptions thirty days. 

testifies that surgery of the intergluteal When oral sulfadiazine was to be used, it 
fold is still far from satisfactory. Since so was nearly alwaj's started twenty-four to 
much has been written on surgical technic forty-eight diours or more before surgery, 
and so very little upon the significance of 2 Gm. everj" four hours for several doses, 
chemotherapy in the healing of the post- then i Gm. everj"^ four hours. This was 
excisional pilonidal wound, the present continued for five to seven days after 
study has been devoted to the latter operation with an occasional intravenous 
problem. injection of 5 Gm. of sodium sulfadiazine 

From October, 1942, to October, 1945, at the time of operation, 
the authors in treating 129 pilonidal Parenteral penicillin, when used, was 
sinuses, applied .^at different times four usually started three to seven days pre- 
diflerent combinations of chemotherapy, operatively, but occasionally it was not 
namely: (i) no chemotherapy; (2) sul- begun until the time of operation. In nine 
fonamides only; (3) penicillin locally and of the twenty-two patients receiving aver- 
sulfadiazine by mouth; (4) penicillin, age doses of penicillin (20,000 to 25,000 
medium doses parenterally, and (5) peni- units every three hours) treatment started 
cillin, large doses parenterally. Unfortu- at operation with three failures (30 per 
nately, these were applied in successive cent), whereas of the remaining thirteen 
periods and not in strict rotation, thus patients pretreated for two to seven days 
losing much of their comparative value, there were seven failures (54 per cent). 
The first nineteen pilonidal sinuses were Although these few results are contrary 
dealt with by excision and local wound to expectation, it is our clinical impression 
packing to allow healing by granulation, that a period of pretreatment definitely 
The remaining no sinuses in which the improves the prophylactic value of peni- 
excision wound was primarily closed form cillin. Injections were continued for from 
the basis of our studies. With the possible five to ten days or more after operation, 
exception of two or three cases early in our Postoperatively the patient was placed 
experience, all the no cases were active on a constipating routine for five days and 
symptomatic pilonidal sinuses and not was kept in bed for eight to twelve days, 
innocent little lesions picked up in routine No set polic}’- as to the position of the 
physical examination. patient in bed was followed. Care was 

exercised to keep each wound clean and drj^ 
PRE- AND POSTOPERATIVE CARE at all times. 

ti 

The usual incision and drainage of acute operative technic 

abscesses and daih^ sitz baths for a week or It appears that the man^^ recorded 
two for grossly infected cases before methods of closing a pilonidal excision 
* From the Surgical Ser^ace of Crile General Hospital, Cleveland, Ohio. 
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wound, some of which are quite ingenious, 
all approach by different routes certain 
common objectives: hemostasis, oblitera- 
tion of dead space and closure without 
tension. Our method of achieving this was 
as simple as possible and certainly not 
original. With a few exceptions it took the 
following pattern : 

1 . The cyst or sinus was excised with as 
little excess tissue as possible and the 
dissection was carried down to the pre- 
sacral fascia. The cysts are usually found 
t'o be surprisingly small and any accessory 
or branching sinuses lie plainly defined 
within the superficial fat tissue. In our 
experience recurrences or failures to heal 
are due not to leaving behind some minute 
diverticulum, real or imagined, but rather 
to local mechanical difficulties of closure, 
infection or both. 

2. The wound walls were undermined 
at the level of, or just deep to, the thin 
fascia covering the gluteal muscles. This 
allowed their approximation with as little 
tension as possible with interrupted stitches 
which caught the mobilized base of each 
wall and the underlying presacral fascia. 

3. One or more additional tiers of buried 
sutures were placed to “build up” ac- 
curately the wound and obliterate dead 
space. 

4. Fine stainless steel stay sutures were 
passed through all layers, including the 
underlying fascia. As the final step of the 
operation, these were tied snugly over a 
single roll of mechanics waste, placed over 
the suture line. We have come to prefer 
this simple through-and-through stitch to 
Ferguson’s^ on-end mattress stay suture 
tied over two longitudinal rolls on either 
side of the wound, which in our hands was 
prone to cause small areas of skin slough. 

5. Meticulous technic and the finest 
possible, non-absorbable suture material 
were used throughout. 

6. Local chemotherapy, when used, con- 
sisted of either a light dusting with sul- 
fanilamide crystals or injection into the 
walls and floor of the wound through a 
hypodermic needle of 30 to 60 cc. of penicil- 


lin solution, 250 to 500 units per cc. This 
latter serves a two-fold purpose: It localizes 
a high concentration of penicillin in the 
immediate operative field and also creates 
an artificial local edema later to be replaced 
by that from operative trauma. Sutures 
placed in such preswollen tissue should be 
less likely to cut through. 

ANALYSIS OF FACTORS UNFAVORABLE TO 
WOUND HEALING 

Unfortunately this study of chemo- 
therapj"^ was not conceived in its present 
form until nearly its termination. As a 
consequence the various chemotherapies 
had been used in successive periods instead 
of in scientific rotation. In an attempt to 
correct in part for this in our final evalua- 
tion of the different methods, all the piloni- 
dal sinuses have been analj’^zed as to their 
qualities unfavorable to healing. The fol- 
lowing four seemed to us the most impor- 
tant: (i) large size and/or complexity of 
sinus which would render wound closure 
mechanically difficult; (2) clinically de- 
tectible infection. This necessarily arbi- 
trary'’ classification included all lesions 
showing the maximal clinical evidence 
of infection, although actually^ small, that 
were compatible with primary wound 
closure. These lesions might show slight 
induration or tenderness or more than 
minimal exudate as compared to simple 
sinuses showing no infection or a barely 
noticeable amount; (3) history of abscess 
formation with or without incision and 
drainage within the past one to six months; 
(4) recurrent pilonidal sinus or one still 
unhealed following a previous unsuccessful 
attempt at closure. 

The percentage incidence of the above 
factors among the five different thera- 
peutic groups will give at least a rough 
comparison of the handicaps or hinder- 
ances to healing that had to be combatted 
in each group.. These are shown in Table 
I. It will be seen from the table that the 
sinuses estimated as the least susceptible 
to closure were those treated by penicillin 
in “medium” or in “large” doses. 
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The four factors unfavorable to healing 
were further analj^zed, as shown- in Table 
II, to determine their percentage incidence 
among wounds successfullv closed and 
those in which closure failed. It is interest- 
ing to note that size and complexity of 


Table i 

INCIDENCE BY PER CENT OF UNF.WORABLE FACTORS IN 
THE Fn'E THERAPEUTIC GROUPS 


! 

1 

i 

Chemotherapeutic j 
Group j 

1 

Large 

Si- 

nuses, 

Per 

Cent 

i 

i 

Clini- 
calh' 
De'- 
tecti- 
ble 
Infec- 
tion, 
Per 1 
Cent 

Ab- 
scess 
within 
6 Mo., 
Per 
Cent 

Recur- 

rent 

Le- 

sions, 

Per 

Cent 

No chemotherapY 

I 

33 

' 21 

21 

Sulfanilamide only 

Penicillin localh- and 

1 

I I 

1 

56 

22 

sulfadiazine bj- mouth. 
Penicillin in medium dos- 

0 

! “5 

! 

30 

20 

iige : 

3“ 

41 

70 

36 

Penicillin in large dosage. 

43 

/ ) 
{ 
1 

50 

50 


Table ii 

INCIDENCE BY PER CENT OF U.NFAYORABLE FACTORS 
among SUCCESSFUL AND UNSUCCESSFUL CLOSURES 
IN THIS SERIES 
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Large 

Si- 

nuses. 

Per 

Cent 

j 

1 
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cally 
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History of 
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rent 

Outcome of 
Wound Closure 

1 

i 

i 
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Infec- 
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i 

Within 
30 Da., 
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Xt’ithin 
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1 

Le- 
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Per 
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Per prirnam or | 

subtotal i 

Failure ! 

1 

! 10 

1 46 

1 

i 

1 

1 j 

/a 1 

i 

! 33 
*9 

43 

3S 

25 

i 3S 


sinuses and the clinical appearance of slight 
infection at the time of closure were much 
less common among the successful closures 
than among the failures; while the other 
two factors, history of abscess within the 
previous month and recurrence of sinus, 
seemed not definitely to predispose to 
failure of a given closure. In fact, it will be 
observed that recent acute inflammation 


was more common among the successful 
than among the unsuccessful 'closures. 

WOUNT) CULTURES 

Cultures of wounds at time of closure, 
unfortunately, were not consistently taken. 
They were recorded twenty-one times 
» Table hi 

CULTURES OF PILONID.\L EXCISION M'OUNDS T.\KEN AT 

oper.\tion 


Wound Culture 

Success- 
ful Cases 

Failures 

Staphylococcus alone or with B. 
hemolytic streptococci 

10 

t 

I 

6 

B. hemoivtic streptococci 

3 

0 

Microaerophilic streptococci 

0 

■ I 

A. Arogenes 

' 1 

0 

Citrobacter 

I 

0 

Dipthcriods 


I 

No growth 

^ i 

3 


among the successful cases and eleven 
times among the unsuccessful cases. That 
the type of organisms present seemed to 
show no particular influence on the out- 
come of a given closure is shown b}’’ Table 
III. It will also be noted that a sterile 
culture was found three times among the 
eleven failures and only four times among 
the twenty-one successful closures. 

COMPARISON OF THE DIFFERENT 
CHEMOTHERAPEUTIC REGIMENS 

Table iv shows the per cent of successful 
and unsuccessful primary closures of piloni- 
dal sinus excision wounds, first when no 
prophylaxis was used, and then when each 
of the four chemotherapies was employed. 
The smallness of the therapeutic groups 
and the variability in difficulty of wound 
closure (Table i) prevent our accepting this 
analysis at its face value. 

It will be seen that the most promising 
results of the entire series were obtained 
by the combined use of oral sulfadiazine 
and local penicillin (93.8 per cent suc- 
cess), even when reference to Table i 
reveals that these wounds were estimated 
as the least unfavorable of all to successful 
closure. The results of this therapeutic 
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combination seem definitely better than 
where no chemotherapy, or where sul- 
fonamides alone were used. Its apparent 
superiority to the group receiving penicillin 
in large doses must be discounted bj”^ the 
greater unfavorability to wound closure of 
that group. (Table i.) 


Table iv 

COMPARATIVE RESULTS OF DIFFERENT 
CHEMOTHERAPEUTIC GROUPS 


Therapeutic Group 

Total 

No. 

Cases 

Per primam 
or Subtotal 
Healing* 

Failures 

Per 

Cent 

Suc- 

cessf 

No chemotherapy. . . . 

24 

t 5 

9 

62.5 

Sulfonamides onlyj . . .j 

18 

t 4 

4 

77-7 

Penicillin locally sulfa* 





diazine by mouth. . . 

32 

30 ! 

2 

93-8 

Penicillin in medium , 

1 

1 


doses 5 

22 

1 2 

to 

54.5 

Penicillin in large 




doses}} 

14 

1 1 

3 

78.6 

Total cases 

1 10 

Average for e 

ntirc scries 

1 

73-4 


* By “subtotal healing” is meant per primam healing but for 
a small, superficial area of breakdown which has completely 
healed within thirty days leaving no appreciable flaw or de- 
formity in the wound, 

t Successful cases include per primam and subtotally healing 
wounds. 

r Of these, fourteen received sulfadiazine by mouth only, four 
received local sulfanilamide only, and two received both. 

§ 20,000 to 2J,000 units every three hours with or without 
local iniections at operation. 

II 40,000 to 80,000 units every three hours. Eleven received 
local injections at operation. ' 

The poorest showing of the series was 
made by the group receiving penicillin 
in medium doses (54.5 per cent success), 
even when we take into consideration that 
these sinuses were the least favorable to 
closure, as shown in Table i. Had penicillin 
in medium dosage been of significant 
prophylactic value, the results among the 
twenty-two cases of this therapeutic group 
should have compared more fa^mrably 
with the twenty-four cases which received 
no chemotherapy. 

Although only fourteen patients received 
large doses of penicillin, we were impressed 
with the superior outcome of their wound 
closures as compared with the equally 
difficult closures in which onij'’ moderate 
penicillin dosages were used (78.6 per 
cent success compared to 54.5 per cent). 
Also, , of the three failures in the large 
penicillin dosage group, one was a wound 


disruption on the fourth postoperative day 
when the patient unduly strained his 
wound. In the second case, healing of a 
ver}*^ large wound was complete but for- a 
small and superficial area where the skin 
edges pulled apart because of a local defect 
in closure. This failed to close for over two 
months. The two. case reports that follow 
suggest the value of large penicillin dosage 
when the usually accepted dosage appears 
to be inadequate. 

Case i. This twent3'--six year old white 
private had had recurrent drainage and abscess 
formation in a large pilonidal sinus since 1939. 
He spent seventeen months overseas in various 
Armj'^ Hospitals under treatment, during which 
time four operations were performed, including 
three e.\'cisions, the first one followed bj" 
priniar}' wound closure. The patient arri\'^ed at 
this hospital March i, 1945, with a large under- 
mined, secondarib' infected pilonidal sinus. 
After a preliminarj'’ furlough and a period of 
local cleanliness and sitz baths, penicillin was 
started April 6, 1945, 25,000 units every three 
hours intramuscularb". On April loth the long 
residual pilonidal tunnel was re-e.\'cised. Opera- 
tive culture re\'ealed Staphjdococcus albus. 
Thirt}’' cc. of penicillin solution (500 units 
per cc.) were injected into the walls and base 
of the wound with a hjTpodermic needle and 
closure was carried out in laj'^ers, using fine 
cotton sutures and stainless steel wire sta3^s 
tied over mechanics’ waste. The third post- 
operative da3’', wound cellulitis developed and 
the temperature rose to ioi.5°F. Probing re- 
vealed onl5’' a little serum harboring Staph3'lo- 
coccus aureus. The penicillin injections were 
increased to 50,000 units. After a rise to 
I02.5°F. the following da3’-, the temperature 
as well as the cellulitis rapidly subsided. When 
the dosage was again dropped to 25,000 units 
ever3’’ three hours, there was a second mild 
return of infection, which subsided for good 
after three more da3's of the 50,000 unit doses. 
Per primam healing was complete April 17th, 
and the wound was still soundb’’ healed when 
the patient was last seen following furlough a 
month later. 

Case ii. This twent3’’-two 3'ear old white 
private, first elass, first became aware of a 
pilonidal, sinus with abscess formation October 
28, 1944, while in the European Theatre. He 
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was transferred to a general hospital in England 
where, after due preparation, the sinus was 
twice excised and primarily closed, but with 
failures both times. In connection with both 
operations the patient received a week or more 
of intramuscular injections of 20,000 units of 
penicillin at three-hourly intervals. The soldier 
arrived at this hospital May 12, 194.5, ''’ith a 
large, badly-infected, tender, draining pilonidal 
sinus extending down to within 2 inches of 
the anal verge. Staphylococcus aureus, non- 
hemolj'tic streptococci and diptheriods were 
recovered from the wound. After the initial 
local “clean up” period of sitz baths, penicillin 
was started Maj’’ 24th in three-hourlj’’ intra- 
muscular injections of 25,000 units and 
29th excision and primary wound closure was 
carried out exactly as described in Case i. 
Thirty' cc, of the 500 unit per cc. penicillin 
solution were injected locally into the wound 
walls and the parenteral dosage was increased 
to 40,000 units every three hours. The dosage 
was again raised to 60,000 units on June ist, 
when slight wound cellulitis developed; dropped 
back to 25,000 units on June 5th when the 
cellulitis had subsided; again increased to 
50,000 units June 6th when the local cellulitis 
had again made a slight appearance, and 
finally discontinued June 14th. The wound had 
healed per primam bj’ June loth and still re- 
mained so when last seen by us several weeks 
later. 

A cursory review of the literature reveals 
that little has been written upon the role 
of chemotherapy in the surgery of piloni- 
dal sinus. Local dusting of sulfanilamide 
crystals is recommended by Weeks and 
Young" and Camp and Polites,^ while 
Scotf* finds buffered sulfanilamide much 
superior to the unbuffered agent. Bartlett,® 
Woldenberg and Sharp,® Theis and Rusher" 
and Barnett® recommend oral sulfadiazine 
with or without local application. Barnett 
also believes, as we do, that local penicillin 
is more efficacious than local sulfanilamide. 
Theis and Rusher and Scott find local 
sulfanilamide alone little if any superior to 
absence of chemotherapy. The results 
reported by these workers range from 18 
to 42 per cent failures in non-treated 
closures; 31 to 40 per cent failures when 
local sulfanilamide alone was used; 3.6 per 


cent failures (in twenty-eight cases) with 
buffered sulfanilamide locally; and 14 
to 22 per cent failures when oral sul- 
fadiazine alone was used. 

From our own clinical experience and 
from the analysis of Table iv, it would 
appear logical in most closures to use a 
combination of oral sulfadiazine pre- and 
postoperative!}’’ and local penicillin injec- 
tion at operation. Then, should there be 
any evidence of wound cellulitis following 
closure, massive doses of penicillin (60,000 
to 80,000 units ever}’ three hours) should 
be started at once and continued till 
resolution of infection or definite wound 
break down. 

SUMiMARV 

I. One hundred ten primary closures of 
pilonidal sinus e.xcision wounds personally 
performed by the authors were treated as 
follows : 

No. Cases 


(a) No chemotherapy 24 

(b) Sulfonamides 18 

(c) Local penicillin combined with sulfadiazine 

bj' mouth 32 

(d) Medium doses of parenteral penicillin 32 

(e) Large doses of parenteral penicillin 14 


2. The results in those patients receiv- 
ing some form of chemotherapy were better 
than in those receiving none. 

3. The best results in this series were 
obtained with a combination of local 
penicillin and oral sulfadiazine. 

4. Penicillin in medium dosage (20,000 
to 25,000 units every three hours) showed 
no significant superiority over absence of 
chemotherapy. However, in a few instances 
of incipient postoperative wound infec- 
tion, large penicillin injections (60,000 to 
80,000 units every three hours) showed 
remarkable effectiveness in aborting in- 
fection when average doses had failed. 
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A PILONIDAL sinus is a developmental defect, usually in the midline over 
the sacrococcygeal region. A pilonidal cyst is a more extensive congenital 
defect in the same region, resulting in the formation of an ectodermal cyst. 

From “Ambulatorj’^ Proctology” by Alfred J. Ciantor (Paul B. Hoeber, 
Inc.). 



HEMORRHOIDECTOMY 
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T he relative scarcity of articles in the 
literature on methods of hemor- 
rhoidectomy would lead one to believe 
the operation is either of no significance 
or that the technic had become so well 
perfected and generally known that 
nothing further remained to be said. 
However, one associated with the procto- 
logical clinic is constantly presented with 
evidence that neither is true. The purpose 
of this article is to present a method of 
hemorrhoidectomy which has apparently 
been successful at this hospital for the past 
two years, in spite of a rather radical 
departure from the standard pre- and 
postoperative care. No originality of opera- 
tive procedure is claimed. 

A total of 382 hemorrhoidectoriiies were 
performed between November i, 1943, and 
October 31, 1945. Follow-ups of four post- 
operative weeks were made of all the sub- 
jects and approximately 50 per cent of the 
patients have been seen six months to 
one year postoperatively. No cases have 
returned for re-operation and no notice has 
been received indicating re-operation or 
complications, such 'as patients are re- 
quested to send on discharge from the 
hospital if such complications do develop. 
Complications occurred in onl}' one case 
and that was a seventh day postoperative 
hemorrhage which recovered following re- 
suture of the hemorrhoidal base. Not a 
single stricture, perianal abscess, fistula or 
incontinence has resulted in the above 
patients. 

No attempt will be made to discuss the 
etiology, pathology, symptoms or diagnosis 
in this article. Most patients appljfing for 
treatment of hemorrhoids present two 
chief sjTnptoms — bleeding and/or prolapse. 
Many of the former would undoubted!}' 
receive temporary relief from an injection 
but because of their occupation as seamen 


and the time ashore surgery is advised in all 
cases with histories of prolapse; operation is 
usually preferred. Pruritis in our experience 
is rarel}'- attributable to hemorrhoids but 
is usuall}' secondar}”^ to a chronic cryptitis. 
The presence of skin tags or external 
hemorrhoids is a contraindication to injec- 
tion therapy as their removal is necessar}' 
if the patient is to be satisfactory relieved 
of symptoms. 

Preoperative Care. Patients are admit- 
ted to the hospital the day prior to opera- 
tion to allow time for the usual physical 
examination and routine laboratory tests. 
Blood coagulation and bleeding times are 
not determined routinely. The patient is 
encouraged to eat a regular diet and in the 
evening before operation is given a plain 
water enema but no cathartic. The enema is 
repeated in the morning at 7 a.m. but 
breakfast is withheld as spinal anesthesia 
is used in all cases. When surgery is not to 
be performed before 10 a.m. a breakfast of 
cofl'ee and toast is allowed. The perianal 
area is shaved and cleansed with soap and 
water and on call to surgerj" the patient 
is given morphine gr. }'i (0.016 Gm.), 
atropine gr. 3150 (0.0004 Gm.) and the 
usual dose of a barbiturate, usually seconal 
gr. i3i (o.i Gm.). 

Operation. The anesthetic used in all 
cases is low spinal. A 10 per cent solution of 
procaine is used and 0.3 to 0.4 cc. (30 to 
40 mg.) is administered in the fourth lum- 
bar interspace without dilution or barbo- 
tage. A saddle type anesthesia results, the 
legs are rarely paralyzed, reactions are 
practically unknown and no changes in 
blood pressure have been noted. The anes- 
thesia in the anal area, with relaxation of 
the sphincter, persists for a minimum of one 
hour which provides ample time to deal 
with any complications that may delay the 
operation. 
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The patient is placed in the lithotomy 
position ^Yith the head of the table some- 
what low and the buttocks pulled well up 
between the stirrups, the foot of the table 
having been dropped. The perianal area is 
prepared with skin antiseptic (hospital 
preparation) and the patient draped with 
leg drapes and hemorrhoidal sheet, the 
latter being held in place with towel clips. 
The surgeon sits opposite the anus with an 
assistant on his left and an instrument 
table on the right. 

The instruments used include two Pen- 
nington clamps, a Buie hemorrhoidal 
clamp, Dudley-Smith operating anoscope, 
hemostats, suture and tissue scissors and 
medium No. o chromic suture cut in 
thirds with medium Mayo needles used 
throughout. 

The anal sphincter is gently dilated to 
encourage its relaxation in order to facili- 
tate operation and for no other reason. No 
enema or irrigation is administered at 
operation. If fecal material is present in the 
lower rectum preoperative preparation has 
been neglected; however, this is no contra- 
indication to surgery. Several sponges 
soaked in saline and gentlj'- placed in the 
rectum above the internal hemorrhoidal 
area will keep the area free of material 
during the operation. In fact, the sponges 
often stimulate a reverse peristalsis and 
will be high in the rectum out of reach at 
the conclusion of surgery. If this occurs, 
they are allowed to remain as they are 
easily passed with the stool postoperatively ; 
it is well to warn the patient that he will 
pass these sponges in his first bowel 
movement. 

With relaxation of the sphincter the 
internal hemorrhoids usually present them- 
selves as three main groups — one on the 
left laterally and two on the right anteri- 
orly and posteriorly. Occasionally smaller 
internal hemorrhoids will be present anteri- 
orly and posteriorly on each side of the 
main group on the left side. External 
hemorrhoiaal groups usually correspond to 
the internal hemorrhoids. Operative tech- 
nic is essentially dissecting the external 
hemorrhoidal group free of the sphincter 


and up to the internal hemorrhoidal group 
which is clamped, excised and its base 
sutured. The external and internal hemor- 
rhoids are grasped bjr Pennington clamps. 
Excision of the external hemorrhoid is 
started well out on the perianal skin and 
carried up to the line of erj’^pts. It is coin- 
pletelj’^ separated from the external sphinc- 
ter without disturbing the sheath of this 
muscle. The Buie clamp is placed on the 
internal hemorrhoid, curved toward the 
mucosa, taking care to keep it longitudinal 
to the rectum. Suture is started internally, 
making the first tie before cutting the 
hemorrhoid free as occasionally the base of 
the hemorrhoid will slip through the clamp; 
if this occurs the tie acts as a guide to 
complete the suture of the base. After 
removal of the hemorrhoid flush with the 
clamp, the suture is carried through the 
base and over the clamp after the method 
of Mayo until the line of cr3'-pts is reached. 
Care is taken not to invert or imprison a 
crj'pt, as it is believed that this is a com- 
mon cause of subsequent abscess and 
fistula formation. The clamp is removed, 
loops pulled tight and suture tied. Before 
cutting the suture, the internal hemor- 
rhoidal base is carefull}'- inspected for bleed- 
ing between loops. (If this occurs it may be 
controlled bj*^ interrupted sutures.) All 
veins are then removed from the exposed 
sphincter and the skin edges of the cut 
external hemorrhoidal area are lifted, 
under cut, and as man3’- external veins as 
possible excised. Care is taken to handle 
the skin carefull3’- and avoid “buttonholes.” 
An3'^ external arterial bleeding is controlled 
b3’- clamp and ligation. Arterial bleeding 
will seldom occur in the external hemor- 
rhoidal area if the sheath of the sphincter 
is not disturbed. 

The external hemorrhoidal base is then 
closed b3" interrupted subcuticular sutures; 
under no circumstances are sutures placed 
into the sphincter. Each main hemorrhoidal 
group is treated in a similar manner and the 
result is longitudinal suture lines with 
normal bands of skin and mucosa between 
each. Where small internal hemorrhoids 
are present anteriorl3’- and posteriorly on 



\'oL. LXXIV, No. 4 


^^'agner — Hemorrhoidectomy 


American Journal of Surgery 4^7 


the left side, they are ligated and excised, 
taking pains to preserve normal tissue 
between suture lines. In the case of bifid 
internal hemorrhoids, removal en masse as 
in the usual case is contraindicated, as a 
segmental mucosal stricture will often 
result and because the intervening crypt is 
likely to be imprisoned. In such cases, the 
bifid internal hemorrhoid is treated by 
separate ligation of each half, thereby 
preserving a band of mucosa intact be- 
tween ligatures in line with the crypt. 

A small 6 inch piece of 2 inch gauze im- 
pregnated with nupercaine ointment is 
inserted into the anal canal and a pressure 
dressing of fluft'ed gauze and a pad are 
held in place with tape; the patient is 
returned to the ward. 

Postoperative Care. Following operation 
the patient is encouraged to drink water 
freely and partake of a regular diet; 
mineral oil is administered in i ounce doses 
mornina: and evening for seven davs and 
then a tablespoonful each night for two 
weeks. The dressing is allowed to remain 
until the first postoperative morning when 
it is removed and the patient placed in sitz 
baths three times a day. Cod liver oil 
ointment applied externally prevents itch- 
ing and discomfort in walking, ^^'hen 
itching is severe we have found that Cal- 
mitol ointment* is an ideal antipruitic in 
tliat it promptly produces symptomatic 
relief and does not produce a dermatitis 
venenata as is commonly seen with the 
use of nupercaine ointment. The patient 
often has difficulty urinating until the 
dressing is removed the next morning; 
prostigmine in i cc. doses of i to 2,000 
administered every one-half hour and an 
upright position has given relief in all but 
tsYO patients. These were the only cathe- 
terizations performed postoperatively and 
it is doubtful if they were necessary. In the 
majority of patients a normal bowel move- 
ment occurs on the day following surgery 
without undue discomfort. On the third 
postoperative day the patient is placed on a 
Buie table and the anus gently dilated with 
the finger; this is done without anesthesia. 

* Thomas Leeining & Co. 


Dilatation is performed on the fifth post- 
operative day and the patient is discharged 
to outpatient care where dilatations are 
continued bi-weekly for three weeks. Any 
skin tags that mav have formed are 
excised under local anesthesia at this 
time. Mineral oil is stopped after the 
second week. During outpatient treatment 
the patient is allowed to work ashore and 
returns to sea after three weeks. 

COMMENTS 

The almost universal use of agents to 
inhibit bowel movements appears to ac- 
complish little more than making the 
patient miserable. In our opinion, the 
onl}- possible excuse for their use is when 
the clamp and cautery method is used, as 
here, and an early bowel movement might 
result in hemorrhage. That constipating 
a patient prevents contamination and is in 
keeping with aseptic technic seems ■ fal- 
lacious; great care is taken to constipate 
the patient in order to prevent contamina- 
tion but the patient is encouraged to pass 
flatus. The rectum is allowed to fill up 
with fecal material but passage through the 
anus must be prevented at all cost. Mineral 
oil, on the other hand, is administered in all 
cases and it is well known how easily this 
substance slips past the snuggest sphincter. 
In short, it seems impossible to applj’’ 
aseptic principles as such to the anal 
region and further, it is questionable 
whether it is necessary or even desirable. 
Certainly the satisfaction of a good bowel 
movement is preferable to prolonged consti- 
pation. The voluntary relaxation of the 
sphincter, associated with the dilatation 
that occurs with the passage, prevents 
much of the postoperative pain usuall}’" 
associated with hemorrhoidectomy. Lastly, 
for all intents and purposes the wound is 
sealed after ten to twelve hours and exter- 
nal contamination will not occur in any 
event. In spite of Lockhart-Mummery’s 
experience we have not been confronted 
with any postoperative infections. 

Postoperative dilatations are desirable 
because the}-^ not onlj^ encourage relaxation 
of the sphincter but prevent adhesion of 
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raw surfaces. Slriclurcs are of two tyj)cs, 
mucosal and of tlie skin; muco.sa! stric- 
tures may be complete but are usually 
segmental and arc clue to running suture 
lines into each other — that is, varying from 
the longitudinal and disturbing the normal 
intervening bands of nnicosa. '1 hey are ap- 
parently quite common as many cases have 
been observed in patients operated upon in 
other hospitals. The oj3crating surgeon, in 
most cases, remains ignorant of this com- 
plication as patients give a history of 
liaving no digital or anoscopic examination 
postopcrati\ely. Fortunately, the com- 
plication responds well to a longitudinal 
incision through the mucosa with the 
cautery and subsequent dilatation. Stric- 
tures of perianal skin occur when too 
much is excised or when the base of an 
external hemorrhoid is closed with deep 
sutures which diminish the circumference of 
the anal sphincter at relaxation. Sutures 
externally should be placed only in sub- 
cuticular tissue. If the sphincter is included 
in any suture, its expansion is not only 
limited but painful postoperative spasms 
will persist until the suture is absorbed. 
\\'hcn a stricture of the perianal skin 
results, good results can be obtained by 
partially cutting the sphincter posteriorly 
and dilatating the anus at regular intervals 
postoperativcly until the wound has cpi- 
thelialized. Tunnel grafts ha\c not been 
necessary in the sc\ eral patients seen here, 
one of which would not admit a No. 8 
uterine sound. 

Excision of external hemorrhoids in the 
manner described, with undercutting of 
intervening skin and removal of as much 
of the venous plexus as possible, is neces- 
sary to prevent the de^-clopment of post- 
operative skin tags and postoperative 
edema of the perianal tissue. It is impossi- 
ble to completely control the venous oozing 
from this region, and closing the excised 
external hemorrhoidal base pre\'ents free 
drainage which may result in some hemat- 
oma formation in the under cut intervening 
area. When this occurs, longitudinal slits 
made through the skin between the excised 
external hemorrhoids at the end of the 


operation will allow drainage and as soon 
as the pressure pad is a[>plicd all oozing will 
cease. Care should be taken to obtain com- 
plete hemostasis at the base of the excised 
internal hemorrhoids as here the pressure 
is not elfcetive and bleeding will occur into 
the rectum and colon. 

The incidence of skin tags with this 
method of surgery is very low and decreases 
with experience. Tags should be avoided .as 
delayed removal of this excess skin never 
yields as gor)d results as when they are 
avoided. 1 his is emphasized because of the 
popular tcfidency to leave excess perianal 
skin in order to avoid a stricture. 

Our preference for suture over the liga- 
tion method is based on two findings. 
Ligation results in rather large masses of 
scar tissue above the sphincter which per- 
sist for some lime and often become irri- 
tated with subsequent bowel movements; 
furthermore, complete hemostasis is very 
difficult to obtain. If correctly performed 
the branch, or branches, of the superior 
hemorrhoidal artery leading to the internal 
hemorrhoid will be securely tied by the 
ligation method. Mowcx'cr, venous oozing 
continues from the exposed area and since 
it is above the sphincter and no intra-anal 
pack is inserted significant blood loss may 
occur. Even when the Lockhart-Mummery 
method of fixing the ligature to the perianal 
skin is used bleeding is often significant. 
Further fixing of the base of the internal 
hemorrhoid to the perianal skin tends to 
distort the lower rectum. 

The average hospital time of six to eight 
days, under service conditions, is necessary 
because patients rarely have a home or 
family available in the city. In private 
practice patients would be discharged on 
the first postoperative day. 

SUMMARY 

A simple method of hemorrhoidectomy 
has been presented, which if properly per- 
formed, will be followed by few complica- 
tions and should give prolonged relief in the 
usual case. The pre- and postoperative care 
has been simplified and less disturbance of 
the patient’s general health results. 


ACUTE GASTRODUODENAL PERFORATIONS 

PLAN FOR POSTOPERATIVE TREATMENT 
Philip Treiger, m.d. 

Senior Resident Surgeon, St. Alary of Nazareth Hospital 
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I N 1944, at St. Mary of Nazareth Hospi- 
tal a statistical survey revealed that the 
morbidity and mortality in perforated 
peptic ulcer had not decreased appreciably 
in the last fourteen years regardless of the 
postoperative treatment used. Therefore, a 
composite routine method of treatment was 
instituted which presented morbidity and 
mortality results forming a more hopeful 
picture. 

POSTOPElLATn-E TREAT.MENT 

After surgery, a Scultetus binder is placed 
snugly on the patient who is elevated on an 
upright back rest and encouraged in turn- 
ing frequently, in deep breathing and in leg 
movements. During the next forty-eight 
hours he may occasionally sit on the edge 
of his bed and may stand for ten minutes in 
the morning and again in the afternoon. 
By the end of the fourth day he is com- 
pletely ambulatory.^ 

A Levine tube, with Wangensteen suc- 
tion,- is placed into the stomach immedi- 
ateh’ after surgerv. For the first three 
days intravenous feedings are administered 
consisting of i ,000 cc. of a protein hydroly- 
sate daily''*"'' as well as adequate amounts of 
5 per cent glucose in saline or distilled 
water as determined by fluid intake and 
output.® Vitamin B and C are added to the 
solutions or are given intramuscularly.^’® 
One ounce of water is given orally at 
intervals. 

On the third day the intravenous feed- 
ings are supplemented with an oral protein 
hydrolysate clamping off the Levine tube 
for one-half hour. By the fourth day bowel 
sounds are present, the Levine tube is 
removed and the routine oral ulcer regimen 
is started. Penicillin is given in doses de- 
pending on the prognostic hours between 


perforation and surgery. If these number 
six or less, the peritoneal cavity is con- 
sidered sterile® and a 60,000 unit initial 
dose of penicillin followed by 30,000 units 
every three hours administered intra- 
muscularly is maintained until the patient’s 
temperature is normal (which occurred in all 
patients by the fourth morning). If seven 
or more hours elapse, then we are dealing 
with a Bacillus coli or streptococci invasion 
and massive doses totaling 4,440,000 units 
of penicillin are given in eight days.^® The 
former dosage may be considered proph}^- 
lactic and the latter active treatment. 

The penicillin may be augmented with 
sulfa therapy. 

All patients receive morphine sulphate 
the first twenty-four hours; a few ma}- 
require additional doses afterwards. If 
necessary the barbiturates are administered 
at night for sedation. The patient is 
catheterized after twelve hours only if the 
upright position and psychotherapy fails. 
On the third day the subject is given 2 
ampules of i :2,ooo prostigmine followed 
in one-half hour by a soapsuds enema. 

STATISTICAL STUDY 

Between 1930 and 1944, there were 
seventy-three patients with perforated 
peptic ulcer, while between 1944 and 1946, 
there were twenty-six patients, seventeen 
of whom received the described treatment. 
The other nine cases, seven of which oc- 
curred in 1944 and one each in 1945 and 
‘1946, were not so treated because of the 
difliculties found in private hospital prac- 
tice and not because the cases were selected. 
During the entire sixteen years there were 
one hundred patients with perforated 
peptic ulcer comprising one admission for 
every 640 surgical cases admitted per year. 
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Out of seventy-three patients three or 
4.7 per cent ^Yere females; out of the seven- 
teen patients one or 5.9 per cent was female. 

The highest incidence of perforation 
occurred in the fourth decade. The average 
age for the first seventy-three patients was 


Table i 


Hours 

Between 

Perforation 

and 

Surgery 

1 

1930-1944 

1944-1946 

No. 

Liv- 

ing 

No. 

Dead 

Per 

Cent 

Dead 

No. 

Liv- 

ing 

No. 

Dead 

Per 

Cent 

Dead 

4 or under 

28 

6 

17,6 

1 I 

0 

0 

5-10 

14 ' 

9 

39-1 

4 

0 

0 

10-24 

5 

7 

58.3 

I 

0 

0 

24 and over 

1 

4 

80 

I 

0 

0 


forty-two years; the average for the seven- 
teen was forty-seven years. The youngest 
patient was twenty and the oldest was 
seventy-seven. 

Thirty-eight per cent of all patients had 
no previous history of symptoms, while 
62 per cent had histories ranging from one 
week to twenty years, the average being 
two years. In the seventy-three patients 
the average duration was 8.8 hours; that 
for the seventeen patients was 6.3. This 
decrease is attributed to early diagnosis 
and immediate surgery. (Table i.) 

Roentgenograms were taken of twenty- 
three patients and were positive in fourteen 
(60 per cent). Drop ether was used from 
1930 to 1934, and ether and ethylene from 
1934 to 1943. Spinal anesthesia was used 
five times; ether and cyclopropane, ether 
and novocaine and ether and nitrous oxide 
once each. In the seventeen cases intra- 
venous pentothal sodium and cyclopropane 
were used exclusively, supplementing this 
in the last five cases with curare to further 
relaxation. 

The location of the perforation was 
gastric in eight patients, 47 per cent, and 
duodenal in nine, 53 per cent. This is at 
variance with the seventy-three patients in 
which 26 per cent were duodenal and 74 per 
cent gastric. (Table in') 


In all cases simple black silk suturing 
and reinforcement with omental graft was 
used to close the perforation. 1 he abdomen 
was closed with chromocized catgut and 
dermal) tension button sutures were used 
in the seventeen patients. The operating 


Table ii 


Site of Ulcer 

Cases 

193 ': 

Deaths 

)-i 944 

Duodenal region, anterior 

17 

12 

4 


6 

Pyloric region, anterior 

22 

4 

Lesser curvature 

13 

I 

6 

Near esophagus 

I 

Gastric region, posterior 

r 

I 


I 

I 


I 

0 

Duodenal region, anterior 

194- 

9 

1-1946 

1 ^ 


8 

0 




time varied from twenty-seven to ninety- 
five minutes with the average time being 
fifty-four minutes. Thirteen of the seven- 
teen patients, 76 per cent, had no drains; 
two subjects had one drain and two had 
two drains. In the seventy-three patients 
seventeen or 23.3 per cent, had no drains 
and fifty-six had from one to eight drains. 
Temperature, pulse and leukoeyte counts 
were tabulated but no clinical or statistical 
correlation was seen. 

In the seventy-three patients the post- 
operative treatment varied according to the 
teaching of the times. In the seventeen 
patients the treatment was standardized as 
outlined in Table iii. 

In the seventy-three patients wound 
abscesses occurred in four and evisceration 
in twelve, in all, 52 per cent had complica- 
tions. In the seventeen cases only two 
patients, 1 1 .6 per cent, had complications 
consisting of wound infection and eviscera- 
tion. In terms of the amount of daj'S at the 
hospital the treatment was justified. Most 
patients are walking around the ward, 
feeling and looking well enough to go home 
by the fifth day. Eleven patients went 
home in eight to ten days; five patients 
in ten to fifteen days and one patient in 
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twent}^ days. The average hospital stay routine postoperative treatment which was 
was 10.8 days, while the average stay for presented. 

the seventy-three preceding patients was 3. The hospital staj^ was reduced from 
19.5 da3"S. This is a decrease of 8.7 daj^s. 19.5 da3"s to 10.8 da3'^s and no mortality 

Out of the sevent3’^-three subjects there was noted in the seventeen patients as 
were twenty-four deaths 32.9 per cent, against a 32.9 per cent mortaIit3>' in the 
These correlated with hours’ duration seventy-three. 


Table ni 

POSTOPERATIVE TRE.ATMENT 

First Twcntj'-four Hours 

1. M.S. gr. j-i q6h 

2. Elevate the head of the bed 

3. Insert Levine tube with Wangensteen suction 

4. 1,000 cc. of a protein In’drolysate given intra- 
venously 

5. 1,000 cc. of 5 per cent glucose given in saline 
i,ooo_cc. of 5 per cent glucose in distilled water 
(Repeated according to the fluid intake and output) 

6. Vitamin B and C given either intravenously or 
Intramuscularly 

7. Administration of penicillin 
Second Twenty-four Hours 

1. Repeat as above 

2. Let the patient stand ten minutes in the morning 
and ten minutes in the afternoon 

Third Twenty-four Hours 

1. Repeat as above 

2. Oral protein hydrolysate ounces 14 , given four 
times a day, shutting of the Levine tube for 
one-half hour 

3. Administration of 2 ampules of prostigminc in the 
afternoon followed by a soapsuds enema in one- 
half hour 

Fourth Twenty-four Hours 

1. Remove Wangensteen and Levine tubes 

2. The patient is now completely ambul.Ttory 

3. The regular ulcer diet management is followed. 

(Table i) but not with the ages. There 
were no deaths among the seventeen pa- 
tients which is attributed to the small 
series and the majority of cases having a 
duration of less than ten hours. 

Follow up studies of the seventeen pa- 
tients reveal that all are back at their 
original jobs and have no s3miptoms refera- 
ble to the ulcer. Contrar3’ to their ph3^si- 
cian’s advice thirteen patients are not on a 
strict diet and fourteen are not taking 
medication. 

SUMMARY 

1. Ninety cases of gastroduodenal per- 
forations were reviewed with a comparative 
study of the first sevent3'-three patients as 
against the last seventeen. 

2. Seventeen patients between 1944 and 
1946, -were treated with a composite 


Table iv 


Complications 

1930- 

-1944 

No. of 
Cases 

No. of 
Deaths 

Evisceration 

1 

12 

0 

Peritonitis 

1 1 

1 1 

Pneumonia 

6 

6 

Wound infection 

4 

0 

Shock 

3 

3 

Diabetes 

2 

2 

Parotitis 

I 

1 

Fecal fistula 

I 

0 

Blood transfusion reaction 

i 

I 

I 


1944-1946 

1 

Eviscerfition 

1 

1 ' 

0 

Wound infection 

2 ' 

0 

1 




4. A follow-up stud3’^ of the seventeen 
cases was presented. 


REFERENCES 

1. Symposium on abuse of bed rest. J. A. M. A., 125: 

1,075-1,092, 1944. 

2. Wangensteen, O. H. and Paine, J. R. Treatment 

of acute intestinal obstruction with the duodenal 
tube. J. A. M. A., loi: 1,532, 1932. 

3. Madden, F. C. and V'^hipple, G. H. Physiol. Rev., 

20: 194, 1940. 

4. MEiTiR, Karl A. and Kozall, Donald. Surg., 

Cyncc. & Obst., 78: 18 1, 1944. 

5. White, Ch.\rles S. and Weinstein, Jacob J. 

Surg., G^niec. & Obst., 80: 316, 1945. 

6. Cole, H. and Elman, Robert. General SurgerjL 

3rd ed. P. 151. New York, 1941. D. Appleton- 
Century Co. 

7. Bourne, G. H. Ascorbic acid effect in experimental 

wounds tensile strength and histologjL Lancet, 
i: 688-691, 1944. 

8. Lund, Charles C. and Cranden, John N. Ascorbic 

acid and human wound healing. Ann. Surg., 144; 
776, 1941. 

9. Davison, M., Aries, L. J. and Pilot, I. Bacterio- 

logic study of peritoneal fluid in perforated peptic 
ulcer. Surg., Giniec. & Obst., 68: 1,017, 1930. 

10. Crile, George, Jr. and Fulton, James R. Appen- 
dicitis, with emphasis on the use of penicillin. 
U. S. Nav. M. Bull.) 45: 464, 1945. 



DIVERTICULA AND OTHER MUCOSADLINED 
AND PATHOLOGIC OUTTOUCHINGS OF 
THE GASTROINTESTINAL TRACT=^ 


Walter H. Gerwig, Jr,, m.d. 

Diplomate of the American Board of Surgery 


WASHWGTON, D. C. 


T he purpose of- this paper is to discuss 
briefly the more common types of 
gastrointestinal sacculations, and with 
the aid of photographs, to describe several 
illustrative cases that have been observed 
by the author. The anatomical sites of 
occurrence of these lesions will serve as an 
outline for discussion. Lesions of the esoph- 
agus, stomach, duodenum, jejunum, ileum, 
appendix and colon will be considered in 
sequence. 

ESOPHAGUS 

In the esophagus, two varieties of out- 
pouchings are encountered; they are known 
as the traction and the pulsion types of 
diverticula. Traction diverticula are usu- 
ally situated at the level of the bifurcation 
of the trachea. They are thought to be 
caused by the pull of adhesions which have 
resulted from infection in the adjacent 
lymph nodes. They are usually small, have 
no dependent sacs and rarely give rise to 
symptoms. They are a common occurrence 
and are frequently discovered by accident. 
These lesions have little clinical significance 
and usually require no surgical treatment. 
Pulsion diverticula are found at one of two 
locations and form two distinct problems. 

In the lower third of the esophagus, one 
occasionally finds an enlargement that may 
■progress to the degree of sacculation. Such a 
dilatation is considered to result from 
cardiospasm. Relief and regression usually 
follow instrumental dilation of the cardiac 
orifice of the stomach. 

The site of the most important varietj'^ 
of esophageal diverticula is at the pharyngo- 


esophageal junction. Almost invariably the 
lesion will be found posteriorly. The re- 
peated impact of bolted food upon the 
comparatively weak part of the pharjmgeal 
wall above the cricopharyngeus muscle, 
upon which the neck of this type of diver- 
ticulum rests, is believed to be of great 
importance in the etiolog}". S^miptoms, 
which are proportional in severity to the 
size of the sac, usually develop over a long 
period of time and become progressively 
more severe. The patient ma-j complain of a . 
feeling of fullness in the neck, which is 
more marked after eating, and some diffi- 
culty in swallowing or breathing may be 
present. He may regurgitate undigested 
food long after eating, especially if pressure 
is exerted upon the neck from without. 
Eventually, only liquids may be tolerated 
with the resultant development of general 
symptoms of mild starvation such as 
weight loss, anemia, hypoproteinemia and 
alteration of acid-base balance and fluid 
equilibrium. The diagnosis in such cases is 
confirmed by ,v-ray studies made while the 
patient swallows a radio-opaque liquid. 
Figures i and 2 illustrate a collection of 
barium mixtures outlining a diverticulum. 

Case i. This lesion was discovered in a 
fifty-three j^ear old white male, who was ad- 
mitted to the hospital for the repair of a 
recurrent inguinal hernia. In giving his history 
the patient related tliat for the past fifteen 
years he had had a “nervous condition of the 
throat.” Careful investigation revealed a lesion 
as shown in the illustrations. 

A two-stage operation was performed on this 
patient with e-vcellent results. At the first stage. 


* From tlic Department of Surgerj’, George Washington University School of Medicine, Washington, D. C. 
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Fig. I. Postero-anterior roentgenogram Fig. 2. Lateral x-ray film of the same 

of the chest showing a collection of chest shown in Figure i. The collection 

barium in the midline at the root of the of barium is seen posterior to and corn- 

neck. municating with the esophagus. Di- 

agnosis: esophageal diverticulum. 


the sac tvas mobilized, suspended and the 
fundus exteriorized. A drain was inserted deep 
into the neck beside the sac for the purpose of 
stimulating the sealing off of a tract. The 
operation was done under intratracheal, general 
anesthesia without the aid of an inlj-ing 
esophagoscope. 

Eight days later, the wound was re-opened 
and a ligature of silk was placed around the 
neck of the sac near the esophagus. The fundus 
was then incised and a large cone of mucosa 
dissected free and removed. The redundant por- 
tions of the wall were excised; the remaining 
wall, devoid of mucosa, then collapsed and was 
compressed by the musculature of the neck. 
The wound was closed. The patient made an 
uneventful recovery. 

At operation, the introduction of a 
lighted esophagoscope may greatl}- aid in 
finding the diverticulum. Also, with the use 
of paravertebral and local injections of 
novacaine for anesthesia, the patient is 
able to swallow during the operation and 
the location of the sac is accordingly some- 
what easier. 

A dreaded complication of this operation 
is mediastinitis. The esophagus is notori- 
ously slow in healing, and such a complica- 
tion is not uncommon following injuries or 
operations. Some men advocate complete 
extirpation of the sac at one operation; 
however, the author believes that the 
procedure of mobilizing the diverticulum 


and providing for the establishment of a 
protective wall at one sitting and re-oper- 
ating at a later date for removal of the 
lesion affords a greater degree of safety. 



L - - — --j 

Fig. 3. Postero-anterior film of chest. The 
arrows outline an ill-defined, indefinite mass. 


STOMACH 

Diverticula of the stomach are relatively 
uncommon. They are usually found in the 
region of the fundus. When discovered, 
the}’ are frequently associated with another 
lesion that has given rise to the symptoms. 
In a recent review of the literature, Moses 
found that only 150 cases had been re- 
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Fig. 4. The mass mentioned under Figure 3 Fie. 5. Following ingestion of 

is more clearly visualized as a result of al- barium, the mass referred to in 
teration of technic. Figures 3 and 4 is seen to fill 

and that 
only of these ga^ 

The sole use of the term “’diverticula” nia (paraesophageal). 



. , I • I with the opaque medium and 

approximately one-third is located above the diaphragm, 

'e rise to any symptoms. Diagnosis: diaphragmatic hcr- 


would preclude the discussion of trans- 



Fig. 6 . Postero-anterior roentgenogram showing 
a circumscribed mass in the mediastinal region. 
A fluid level is present. 


diaphragmatic herniations of the stomach 
into the thorax which are rather important 
out-pouchings that cannot be described as 
diverticula. 


For simplicity, lesions of this type will 
be called congenital or acquired. These 
terms are self-explanatory. Trauma of some 
type is, for all practical purposes, the 
greatest causative factor of the acquired 
type. One must realize that the term, 
“diaphragmatic hernia,” does not e.xclude 
those conditions in which organs other 
than the stomach herniate into the thorax. 
Articles have been written describing al- 
most every abdominal organ as having 
been found in the chest. 

In this paper, two cases will be described 
in which the stomach was the onlj'^ organ to 
enter the chest cavity through the dia- 
phragm. One lesion was probably congeni- 
tal in origin and the other traumatic. The 
s3miptomatology of both of these cases was 
very vague and led one to suspect indefi- 
nite, functional disorders. It was onl)^ bj" 
x-raj'^ studies that the actual diagnoses 
were made and only at operation could the 
true. causative factors be determined. 

Case ii. A twenty-eight year old white 
male gave a history of indigestion, nausea, 
epigastric discomfort and occasional severe 
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Fig. 7. The mass seen m Figure 6 
is now filled with barium. 


pain. These symptoms had been present for as 
long as he could remember and at times had 
been ver}”- se^•ere, sometimes lasting for several 
days. No history of trauma could be obtained. 
X-ray studies were made. Films (Fig. 3) re- 
\'^ealed an indefinite density as marked by the 
four arrows. With a change in technic and 
repetition of the chest plate, the aforementioned 
dense area was more clearlj'' outlined as shown 
in Figure 4. It was only when the patient was 
given barium to swallow and an .v-ray film was 
taken that the true significance of the mass 
was ascertained. Figure 5 shows an isolated 
out-pouching of the stomach located within the 
thoracic cage. 

The patient was prepared for operation. 
Intratracheal, general anesthesia was used and 
a high abdominal approach was made through 
the left rectus muscle. Additional e.\posure was 
obtained by cutting the left coronary ligament 
of the liver. Only then could a herniation be 
demonstrated. Because the out-pouching was 
covered by a sac of parietal peritoneum, it was 
concluded that the lesion was a congenital, 
para-esopliageal herniation of the stomach 
through the esophageal hiatus of the diaphragm. 
The affected portion of the stomach was re- 
moved from its peritoneal sac by sharp dis-' 
section. The greatly enlarged hiatus was 
reduced in size by denuding the edges and 
appro.ximating part of the circumference with 
fascia lata. The abdomen was closed in layers. 

Immediate postoperative therapy consisted 



Fig. 8 . The purpose of this film is to 
show that the mass referred to in 
Figures 6 and 7 is lined with gastric 
mucosa. Diagnosis: diaphragmatic 
hernia. 

of continuous gastric siphonage, oxygen inhala- 
tion and control of pain by the use of morphine. 
The patient did well for eleven days and the 
wound healed normally. On the twelfth day, 
he experienced severe chest pain, became 
dj'-spneic anef cyanotic, spat up quantities of 
frothy blood and died within fifteen minutes 
following the onset of his symptoms. At 
autopsy, the repair in the diaphragm was found 
to be healing properl3^ The cause of death was 
a large pulmonary embolus in the right 
lung. It was interesting to note that the 
left lung was satisfactorjx The patient had 
given no antemortem signs or symptoms of a 
phlebothrombosis. 

GtSE III. A thirty-five year old white male 
complained of indigestion and other vague 
gastric symptoms. He dated the onset of these 
symptoms to a year previous when he, was 
squeezed and rolled between a truck and a 
box car. At that time, he was in a hospital for 
three weeks and seemed to improve satis- 
factorih'. As part of the investigation of his 
symptoms, a flat plate of the upper abdomen 
and chest was taken. As can be seen in Figure 6, 
a mass and fluid level were disco\"ered in the 
thorax. Following ingestion of barium, this 
mass (Fig. 7) was found to be an out-pouching 
of the gastrointestinal tract. A film was taken 
later (Fig. S) after sufficient time had elapsed : 
for some of the barium to pass through. In this 
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Fig. 9. X-ray film of abdomen, taken follow- 
ing ingestion of an opaque meal, revealing a 
large collection of barium. By subsequent 
studies this collection was found to empty 
very slowly. 

plate, gastric rugae could be demonstrated to 
prove that the out-pouching was the stomach. 

Under intratracheal, cycloprcpane anes- 
thesia, an incision was made over the left 


r" 



Fig. II. Photograph taken at the time of opcr.a- 
tion. \lany sacculations of various sizes can be 
seen cummunicating with tiic small intestines. 
Diagnosis: multiple diverticulosis of the small 
intestines. 

eighth rib. Subperiosteal resection of this rib 
was performed and the left pleural cavity 
opened. Reduction of intrapulmonary pressure 
permitted the left lung to collapse and a large 
mass was found extending through the dia- 
phragm; many adhesions were encountered. 
The left phrenic nerve was crushed and the 
mass freed. The existing opening in the dia- 
phragm was enlarged. The portion of the 
stomach located within the thoracic case was 


Fig. 10. Same case as shown in 
Figure 9. The duodenum is well 
outlined. The small circle indi- 
cates the site of the communi- 
cation, as later determined by 
operation, between the third 
part of the duodenum and the 
divertieulum. Diagnosis: duo- 
denal diverticulum. 

found to communicate with the remainder of 
the stomach by a ver3’^ small tube. Pa3T clamps 
were applied to this tube ver3’- near the stomach 
proper. The tube was divided between the 
clamps with a cauter3’^ and the remaining small 
stump inverted. The intrathoracic mass was 
then removed. The rent in the diaphragm was 
sutured with heav3^ chromic catgut and fresh 
strips of fascia lata. All bleeding was con- 
trolled, the left lung re-e.\-panded and the 
incision in the chest wall closed in Ia3'ers. This 
patient made an excellent recover3'. The oper- 
ation disclosed that the extruded portion of 
the stomach had not carried before it a sac 
of parietal peritoneum. Therefore, the lesion 
was, in all probability, an acquired, traumatic 
t3'pe of diaphragmatic hernia. This conclusion 
was substantiated, of course, b3'^ the histor3’’ of 
trauma. 

Because of the multiplicit}^ of locations 
and varieties, there can be no one t3’^pe of 
treatment suitable for all diaphragmatic 
hernias. Opinion is rather divided among 
present da3" surgeons as to tvhether the 
approach should be b3" the abdominal or 
the thoracic route. Each approach has 
certain advantages; therefore, personal 
judgment in individual cases should govern 
the management. 
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Fig. 12. Roentgenogram of abdomen taken fol- 
lowing ingestion of barium. In the pelvic region, 
a barium filled sac is clearly outlined. Diagnosis: 
iMeckcl’s diverticulum. 

DUODENUM 

Diverticula of the duodenum are not 
rare. Here again, however, the lesion gives 
rise to no symptoms in the great majority 
of instances and discovery is frequently 
coincidental with .v-ray studies, operations 
or autopsies. In the usual case, the sac is 
small, its neck large and its emptying time 
rapid. Few pathological changes occur 
under these conditions. On the other hand, 
if the pouch has a small outlet and I'eten- 
tion occurs, inflammation is likely to result, 
giving rise to pain, bleeding and various 
other disturbances, and progressing pos- 
sibly to perforation. jMany of the cases 
presenting symptoms do so to such a mild 
degree that surgical intervention is un- 
necessary; but at times operative correction 
is the only method by which permanent 
relief may be obtained. 

As regards etiology, it is generally be- 
lieved that there is a congenital defect in 
the circular and longitudinal muscle coats 
and that the remaining wall, consisting of 
mucosa and muscularis mucosae, gradually 
becomes weaker and extrudes. Both con- 
genital and acquired factors are, therefore, 
active in the etiology. 



Fig. 13. Pliotograph taken at operation showing 
an out-pouehing'of the ileum as described first by 
Meckel. The patient was operated upon because 
of a pathological condition of the diverti- 
culum itself. 

The case to be described was rather 
typical of the occasional type requiring 
surgical treatment, and is similar to one re- 
viewed by Lahey and Marshall. 

Case iv. The patient was a forty-three 
year old white male admitted to the hospital 
because of upper abdominal discomfort and 
indigestion. These stmiptoms were of several 
years’ duration and were becoming progres- 
sively more severe. Symptoms, such as delayed 
character of pain after eating, intolerance to 
certain foods, midline epigastric tenderness, 
nausea and vomiting were also present. Barium 
meal .v-ray studies re^'ealed a large diverticulum 
of the duodenum as shown in Figures 9 and 10. 
There was marked delaj- in emptying time of 
the diverticulum. For eight months, this pa- 
tient was treated with diet, alkalies and anti- 
spasmodics. There was no improvement and 
operative interference was advised. 

Under general anesthesia the abdomen was 
opened by means of an epigastric, transverse 
incision. Rxploration of first and second por- 
tions of the duodenum was carried out, but the 
neck of the sac could not be found here. The 
transverse colon was reflected superiorly, and, 
just to the right of the superior mesenteric 
vessels, the neck was discovered. The body of 
the diverticulum rested anterior to the head 
of the pancreas. It was thought remarkable 
that the sac in this position had not at some 
time given rise to symptoms of acute gastro- 



*American Journal of Surgery 


Gerwig — Diverticula 


OCTODER,' 1947 



mesenteric ileus. The diverticulum was mobi- 
lized and its neck severed between clamps with 
a cautery. Careful closure of the stump was 
performed and the abdomen closed. A Levin 
tube had been previously inserted. The tip was 
allowed to remain in the duodenum for three 
daj^s. The patient had an uncomplicated re- 
covery and became symptom-free, 

JEJUNUM AND ILEUM 

Diverticulosis of the small intestines is so 
rare that it is almost unique. Figure 1 1 , how- 
ever, shows just such a case. This picture, 
taken at operation, shows multiple out- 
pouchings, all with a sessile type of base. 
The patient was a fifty-five year old white 
female. She had had two previous laporato- 
mies in her second decade. The operation 
disclosing the diverticula was performed, 
not because of the diverticulosis but to 
relieve an acute intestinal obstruction 
caused by old adhesions. This case is 
presented to show, by means of the photo- 
graph, that multiple diverticulosis of the 
small intestines may and does occur. 

MECKEL S DIVERTICULUM OF THE ILEUM 

During fetal life, there is a duct-like 
communication between the mid-gut and 
the yolk sac. It has been estimated that in 
2 to 4 per cent of births, this vitello-intes- 


Figure 13. The arrows indic.atc the sites of 
other small sacculations. Diagnosis: Multi- 
ple diverticulosis of the colon. 

tinal duct fails to disappear completely, A 
variety of types of omphalomesenteric 
pathology may result. 

Since this paper is dealing with out- 
pouchings of the intestinal tract, only that 
type will be discussed in which the incom- 
pletely obliterated omphalomesenteric duct 
may be found with the proximal or intes- 
tinal end attached to some portion of the 
antimesenteric side of the ileum (usually 20 
to 100 cm. proximal to the ileocecal valve) 
and with its distal end free. This condition 
was originally described by Meckel in 1815 
and has since become popularljr known as 
Meckel’s diverticulum. Many such di- 
verticula cause no symptoms throughout 
life and may be discovered at autopsy. 
However, when pathological changes do 
take place, they usually fall into one or 
more of the following categories; First, 
there may be partial or complete intestinal 
obstruction resulting from pressure or 
traction on the gut from without or from 
intussusception due to invagination of the 
sac. Gerwig and Stone in 1943 discussed 
acute enteric intussusception and men- 
tioned Meckel’s diverticulum as one of the 
etiological factors. Second, there may be 
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inflammatory changes not unlike those of 
appendicitis with possible resultant per- 
foration and peritonitis or abscess forma- 
tion. Third, there may be evidence of 
hemorrhage into the bowel in some of those 
occasional cases in which aberrant gastric 
mucosa is present in the sac. 

In those cases in which symptoms arise 
from pathological changes in a Meckel’s 
diverticulum, the treatment is surgical 
intervention. The .v-ra^’ reproduced in Fig- 
ure 12 shows a non-symptomatic Meckel’s 
diverticulum filled with barium. Another 
Meckel’s diverticulum as seen at operation 
is pictured in Figure 13. 

APPENDIX 

The appendix is undoubtedly the most 
common mucosal-lined out-pouching of the 
gastrointestinal tract to undergo pathologi- 
cal changes. No effort will be made to 
review this large subject in this paper; 
however, reference is made to a recent arti- 
cle by the author in which the subject of ap- 
pendicitis is more completely considered. 

COLON 

Out-pouchings of the large intestine, 
known as “multiple diverticulosis of the 
colon,” are extremely common. It has been 
estimated that 3 to 5 per cent of all persons 
over forty years of age have diverticul sis 
of the colon, but that only 10 per cent of 
all cases of diverticulosis of the colon un- 
dergo inflammatory changes and develop 
diverticulitis. Diverticulitis of the colon is 
not in itself an indication for surgery, but 
rather, in the majoritj' of cases, best 
managed by conservative means. The 
subject of acute diverticulitis of' the colon 
was reviewed in a paper by Shiple}’ and 
Gerwig in 1939. Some of the more pertinent 
findings will be repeated in this paper. 

Diverticula of the colon are divided into 
two classes, the congenital or true type and 
the acquired or false type. In the former, 
the wall of the diverticulum consists of all 
coats of the intestine, while in the latter, 
there is a thinning out or absence of the 
circular muscle with herniation of the 


mucosa and submucosa. It is the acquired 
type that most frequently gives rise to 
symptoms. 

Even though diverticula may be found 
distributed through the entire colon, the 
descending and sigmoid colon are the 
sites of 60 to 75 per cent of the diverticula 
that undergo inflammatory changes. This 
fact is thought to be due to the more 
firm consistency of the stool and to the 
greater effects of constipation and gaseous 
distention in that region. 

The history may reveal that the diver- 
ticulitis is acute, chronic or recurrent. 
Chronic diverticulitis of the sigmoid must 
be differentiated from carcinoma. Figure 14 
reveals a defect in the sigmoid region. From 
this one film, carcinoma cannot be ruled 
out. However, in Figure 15, which repre- 
sents a view taken after the barium had 
been evacuated and the colon .inflated 
with air, numerous diverticula are seen. 

It must be emphasized that onl^’' a 
small per cent of diverticula of the colon 
undergo pathological changes with result- 
ant diverticulitis, and that only a small 
per cent of the cases of diverticulitis 
require surgical intervention. 

Surgical intervention is not indicated for 
simple diverticulitis per se, but rather 
should be undertaken for the complica- 
tions, which are abscess formation, peri- 
tonitis, obstruction and fistula. Operation 
may sometimes be justifiable because of 
uncertainty as to the diagnosis in the 
acute condition of the abdomen, this being 
particularly true when the site of the 
lesion is the cecum. 
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A NEW TENSION SUTURE TECHNIC* 


Arthur J. Lesser, m.d. 

LOS ANGELES, CALIFORNIA 


I T has been shown by a number of in- 
vestigators'-^ that the purposes of a 
suture are (i) coaptation of tissues and 
(2) holding of tissue in a certain position 
for a short time until fibrin is formed and 
the actual healing process sets in. In the 


Therefore, in the following a method of 
suturing is described which will reinforce 
the tissue under tension, no matter which 
. suture material is used: silk, cotton, wire, 
chromic catgut or others. 

A continuous suture line (“gimp”) is 







Fig. 3 a, interrupted closing sutures placed. 

Open reinforcing suture lines have been 
recommended for soft parenchymatous 
tissues, such as liver'* and kidney. These 
reinforcing sutures were not tied to each 
other and can therefore not be used for 
tissues under tension. This latter procedure 
anchors the supporting parallel sutures, 
which are tied under slight tension to 
facilitate coaptation and decrease traction 
on the main closing suture line. 


Fig. 3b, continuous closing suture placed. ' 

parallel suture lines. (Fig. 3.) The closing 
stitch may beof any desired type,'*’®such as 
interrupted, continuous, mattress, Con- 
nell,® Halsted,' etc. 

In e.\'periments it could be shown that 
such a procedure increases manj' times the 
resistance to sudden or gradual traction. 
Also in end-to-end or lateral anastomosis of 
the bowel in postmortem experiments a 
single line anastomosis proved perfect!}" air 


* From the Division of Surger3', Cedars of Lebanon Hospital,- Los Angeles, Calif. 
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and Avater-tight without formation , of a 
diaphragm efl'ect due to too:. much 
inversion. 

This type of stitch should also he espe- 
cially helpful for suturing of weak tissues 
under tension, such as esophagus, muscles, 
peritoneum, thin layers of fascia and 
tendons. 

CONCLUSION 

A tension suture is described utilizing 
two parallel suture lines (“gimps”) for 
reinforcement of the tissues and support of 
the main closing stitch. 
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Sutures, combined with an anterior wire loop by the method of Martin, 
recommended by Campbell, make a vert' satisfactory reduction and fi.vation 
of a fractured patella. . . . Total excision of the patella as practiced by 
Brooke is not recommended as routine practice, but undoubtedly will give 
good results and may be used in extensive compound comminuted fractures. 

From “Operations of General Surgery” by Thomas G. Orr (W. B. 
Saunders Company). 


EARLY POSTOPERATIVE AMBULATION* 


Edwin A. Balcer, m,d. 

Attending Surgeon Sv. Bernard's Hospital; Diplotnatc of the American Board of Surgery 

CHICAGO, ILLINOIS 


T he purpose of this paper is to 
describe the method used in early 
postoperative ambulation in 1 44 cases 
of varied abdominal operations performed 
by the author since July 1944. 

Historically, early surgical ambulation 
dates back to 1899 when Ries in a written 
report advocated this practice. Since then, 
especially in this country, the idea has 
been adopted by onl5^ a few surgeons. How- 
ever, within the last few years postopera- 
tive rising has gained in popularity. Al- 
though early postoperative ambulation 
can be used practicallj"^ in all types of 
surgery, this paper limits itself to abdomi- 
nal procedures as the greatest degree of 
skepticism regarding early rising exists in 
this field of surgerj^ chiefl}' because of the 
erroneous concept of increased wound 
dehiscense and hernia formation. 

The most important advantages are 
decreased pulmonary and circulatory com- 
plications which result mainly from basal 
atelectasis and peripheral venous stasis. 
Clinically, this fact is supported by lower 
postoperative temperatures, an earlier re- 
turn to normal and a lower pulse rate as 
compared with the strictly confined bed 
patients; such observations were made 
and recentlj* reported by Powers, Shafer 
and Dragstedt. Physiologically, it has 
been shown by Leithauser that the vital 
capacitj" in early ambulatory patients 
returns to normal in approximately one- 
half the time required for bed confined 
postoperative patients, while McMichael 
and McGibbon have demonstrated that 
recumbency decreases the total volume 
of air in the fully expanded lungs as well 


as the functional residual air. The studies 
of Smith and Allen revealed that exercise 
decreases the circulation time in the 
extremities. 

Other advantages include reduced fre- 
quency of abdominal distention, absence of 
asthenia, shortened hospital duration and 
early restoration to normal activity. Hav- 
ing the patient attend to his personal 
hygiene and lessening his hospital stay 
are of great importance psychological^ 
and economically, to the patient as well 
as to the community having limited hos- 
pital beds, nursing personnel or in a time 
of emergenev. 

If early postsurgical rising is to be 
practiced, abdominal closures must be 
considered as one' of the most important 
parts of the operation instead of a neces- 
sary finale. Rapid unanatomical closures 
result in frequent wound dehiscense under 
any circumstances. Consequently, such 
closures along ufith grossly infected wounds 
are considered a contraindication to early 
rising. 

All abdominal incisions regardless of 
their location are closed anatomically layer 
bj^ layer with interrupted No. 24 cotton 
sutures. In the peritoneum and posterior 
rectus sheath these sutures are placed no 
further than i cm. apart and only a mini-- 
mal amount of tissue is included in each 
suture. All knots are tied squarely with an 
additional knot added so that the sutures 
can be cut adjacent to it. In oblique or 
transverse incisions where the muscle tissue 
has been severed, the cut muscle is loosel}'^ 
approximated by sutures inserted some- 
what further apart. The anterior fascial 


* The surgery and postoperative management referred to was performed at the Bronx Veterans Hospital 
New York City by Dr. Balcer during his assignment as assistant chief surgeon and is not to be construed as official 
or reflecting the views of the Veterans Administration or the Army Medical Corps. Presented as a narrated film 
before the Section of Surgery of the New York Academy of A'ledicine January' 4, 1946. 

472 



VoL. LXXIV, No. 4 


Balcer — Earl}^ Ambulation 


American Journal of Surgery 


473 


layer is made secure by interrupted No. 24 
cotton sutures also placed about i cm. 
apart. Maximum relaxation is extremely 
desirable and necessary to prevent the 
sutures from pulling through the tissue. 
Needless to mention, but certainly of ex- 
treme importance, is perfect hemostasis. 
For this purpose mosquito forceps are used 
exclusively so that onlj^ small portions of 
tissue are grasped in each bite. Fine cotton 
ligatures, usually No. 60 to 100, are used to 
replace the hemostats but canter}" is often 
used for this purpose. The skin is sutured 
by whatever method suits the operator’s 
taste. 

All patients are allowed out of bed the 
morning of the first postoperative day 
except when definite contraindications are 
present. These, in addition to those already 
mentioned, are shock, severe abdominal 
distention, cardiac decompensation and 
second side thoracolumbar sympathec- 
tomies and demonstrable vasomotor un- 
stability in the upright position. In the 
extremely aged and when pulmonary diffi- 
culties were suspected as in chronic asth- 
matics, arising was conducted late in the 
afternoon of the operative day. Prior to 
surgery, specific instructions in the manner 
of getting out and into bed were given to 
each patient by the nurse in charge of the 
ward, and if at all possible a rehearsal 
should be performed. 

The method in brief, consists of having 
the patient turn on his side and winding the 
bed to a sitting or semisitting position. The 
feet are then assisted over the edge of 
the bed by the attendant and with the help 
of the nurse the patients sits on the side of 
the bed. The next step consists of standing 
for a few seconds and taking deep inspira- 
tions. This usually results in a productive 
cough, a very desirable feature, the me- 
chanics being the emptying of the accumu- 
lated bronchial secretions often a forerunner 
to pulmonary atelectasis. The patient then 
walks to a chair and sits down for a few 
minutes, or longer if so desired. The re- 
turn to bed is accomplished in the same 
manner but in the reverse order. The entire 


procedure is again repeated in the after- 
noon;. at this time most patients usually 
walk for short distances and stay up some- 
what longer periods of time. On each 
successive day the degree of activity is 
gradually increased so that at the end of the 
week the preoperative status is reached. 
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Fig. I. Postoperative average rectal tempera- 
tures. Note sharp fall in temperatures and 
' absence of secondarj'^ elevation. 


Examination of the operative list in 
Table i reveals a total of 144 cases with one 
death and eight complications. The one 
death resulted from biliary and pancreatic 
leakage following a partial gastrectomy for 


Table i 

LIST OF OPERATIVE CASES 


Operation 

No. 

Deaths 

Compli- 

cations 

Partial gastrectomv 

33 

I 

3 

Biliarv tract surgery 

22 


2 

Herniorrhaphy, all tjTpes 

42 


2 

Appendectomy 

21 


1 

Sympathectomj- 

II 



Closure of duod. ulcer perf 

3 



Gastroenterostomy 

2 



Drainage of subphrenic abscess 

2 



Cecostomy 

2 



Resection of marginal ulcer. . . 

I 



Resection of sigmoid colon. . . 

I 



Closure of abd. e^^sceration. . . 

I 



Ileostonij- 

I 



Splenectomy 

I 



Drainage of app. abscess 

I 



. Total 

144 

I 

8 
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a deep-seated duodenal ulcer. The compli- 
cations include three cases of pneumonia, 
two following gastrectomies and one sub- 
sequent to a ventral herniorrhaphy. All 
recovered following treatment. Small hema- 
toma formations resulted in two wounds, 
one a gastrectom}" and the other a ventral 
herniorrhaphy. A single wound infection 
appeared after an appendectomy. Penicillin 
therapy resulted in a spontaneous resolu- 
tion of a probable subphrenic abscess 
which developed after a cholec3'stectonn-. 
The remaining complications, a case of 
parotitis, appeared after gallbladder sur- 
ger}"- but completelj'^ subsided under .v-ra\' 
treatment. It is obvious that none of the 
complications mentioned can be attributed 
to the practice of earlj' postoperative 
rising. 

The graph in Figure i, displaying post- 
operative temperatures includes four groups 
of abdominal operations. This was done for 
the sake of simplicity. The highest rectal 
temperatures for the respective daj's were 
averaged and plotted. It is noted that the 
highest temperatures occurred on the first 
postoperative day, followed bj' a compara- 
tively sharp fall with normal temperatures 
occurring on the fifth to the tenth day. The 
sudden, sharp, increased temperatures often 
seen on the second, third and fourth daj^s, 
which are indicative usually of pulmonarj'^ 
complications, are noticeably absent in this 
group. 

Although the above figures on the results 
obtained indicate to some degree the ad- 


vantages of earlj'^ post-operative ambu- 
lation, the real benefits can be fully 
appreciated onlj"^ bj' actually watching a 
group of patients undergo this form of post- 
operative management. The improved gen- 
eral appearance of the patient, the absence 
of abdominal distention, the reduced neces- 
sity of catheterization and gastric decom- 
pression and the ver}^ infrequent need for 
oxygen therapj' makes a \uvid impression 
on the surgeon as to the astounding prog- 
ress postsurgical patients make when con- 
ditions are made as phj'siological as 
possible. 

In conclusion it maj' be said that early 
postoperative rising following abdominal 
surgerj"^ minimizes the frequenc}”^ of post- 
operative complications, aids in the faster 
restoration of the normal state phj^sically 
and mentallj" and in no apparent way inter- 
feres with normal wound healing. 
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SUPERIOR MESENTERIC ARTERIAL OCCLUSION 

Gordon F. Madding, m.d. and Floyd T. McIntire, m.d. 
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E xtensive resections of the intestine 
may be necessary in a number of 
conditions. Haymond, in an analysis 
of 257 collective cases, gives the following 
causes as the most frequent; (i) volvulus, 
(2) strangulated hernia, (3) mesenteric 
thrombosis, (4) diseases of the pelvic 
organs with secondary involvement of the 
intestine, (5) diseases of mesenterj^ partic- 
ularly tumors, (6) abdominal injuries, (7) 
tuberculosis of the small intestine and (8) 
miscellaneous causes, adhesions, etc. 

The case we are reporting was one of 
mesenteric thrombosis in a man of sLxt}^- 
four years with extensive peripheral arteri- 
osclerosis. It is our opinion that extensive 
arteriosclerosis of the superior mesenteric 
artery was responsible for the mesenteric 
thrombosis in the case in question, the 
thrombosis occurring apparently just distal 
to the origin of the middle colic branch of 
this artery. No other apparent etiologic 
factor was present except auricular fibrilla- 
tion. This was transient and occurred after 
thrombosis had developed, consequent!}- 
was not an obvious cause of embolism. 
“The syndrome which develops with occlu- 
sive lesions in the mesenteric arteries re- 
sulting in infarction of the bowel, is by far 
the most definite clinical expression of 
arteriosclerosis of the abdominal vessels.”® 

SYMPTOMS AND DIAGNOSIS 

The outstanding symptom of mesenteric 
thrombosis is severe generalized abdominal 
pain of sudden onset, associated with 
nausea and vomiting, simulating acute per- 
forating peptic ulcer, acute hemorrhagic 
pancreatitis or dissecting aneurysm of the 
aorta. The pain is excruciating and requires 


large doses of narcotics for relief. Extreme 
tenderness and rigidity of the abdomen 
may or may not be present. Stools may be 
bloody early in the course. E\hdence of 
paralytic ileus with abdominal distention 
and constipation usuall}" develop in a few 
hours. Shock is often present to a moderate 
degree with associated tachycardia and re- 
duction of blood pressure. Temperature is 
normal early but rises as the process pro- 
gresses. Leukocytosis is present in the first 
few hours. The presence of generalized ab- 
dominal pain which does not follow the 
symptom complexes of the more frequent 
intra-abdominal lesions should make one 
think of this entity. The above sympto- 
matology in a case with extensive ar- 
teriosclerosis, a heart lesion frequently 
associated with peripheral emboli or the 
presence of polycythemia vera should like- 
wise suggest this disease. However, the 
diagnosis is difficult. In only thirteen of 360 
cases of mesenteric occlusion collected b}^ 
Trotter was the correct diagnosis made 
preoperatively. Credit for a correct pre- 
operative diagnosis in the case we are re- 
porting goes to Dr. G. W, Nibling, one of 
our associates. 

PROGNOSIS AND TREATMENT 

Prognosis of mesenteric vascular occlu- 
sion is extremely poor. The mortality was 
found to be 90 per cent in Laufman and 
Scheinburg’s series. Prompt operation with 
resection of the involved intestine is the 
only satisfactory treatment. This should be 
accomplished as rapidly as possible since 
extensive intestinal resections are very 
shocking procedures. Resection should be 
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carried well beyond the limit of the in- 
volved intestine. When the large as well as 
the small intestine is involved, we believe 
the anastomosis should not be primary but 
should be accomplished by the method of 
Mickulicz or Lahey. This has two advan- 
tages, namely, shortening the operative 
time and the avoidance of placing an anas- 
tomosis with its suture line in a peritoneum 
where peritonitis already exists. This was- 
the practice followed during the recent war 
by one of us (G. F. M.) in handling resec- 
tions of the right colon with beneficial 
results. 

If the resection is extensive and the pa- 
tient survives the surgical procedure, the 
problem of maintaining adequate nutrition 
becomes paramount. Planning of postop- 
erative treatment must take into considera- 
tion the normal function of the portions of 
the bowel removed as well as the portions 
remaining. There is very little in the medi- 
cal literature which separates the functions 
of the jejunum and ileum except to indicate 
that the function of the ileum involves a 
continuation of the digestive process initi- 
ated in the duodenum and Jejunum. The 
function of the first part of the colon is con- 
cerned largely with electrolyte and water 
absorption. There seems no reason to 
believe that the distal portion of the small 
bowel and the proximal portion of the large 
bowel serves any vital function which 
could not be taken care of by the remaining 
portions of the small and large intestines. 
The compensatory ability in the experi- 
mental animal in which there has been a 
drastic surgical reduction in the size of the 
intestinal tract seems quite remarkable 
(Grollman). Clinical experience would indi- 
cate the same to be true in the human. 
Consequently, there is reason to believe 
that a relatively normal digestive process 
will develop in the human in spite of 
marked reduction in size of the intestinal 
tract. 

Dietary therapy in these cases before the 
bowel has had time to compensate for its 
drastic loss must be outlined with full 
realization that the products of incomplete 


protein and fat digestion together with 
fluids and electrolyte will reach the re- 
maining portions of the large bowel in 
rather large quantities. If the ascending 
colon has been resected, the portion of the 
large bowel which is normally most active 
in fluid absorption is absent. Furthermore 
the products of incomplete digestion are 
somewhat irritating to the colon. Conse- 
quently, a large amount of fluid plus the 
products of incomplete digestion pouring 
into an abbreviated colon produce an excel- 
lent combination for development of diar- 
rhea with associated nutritional, electrolyte 
and fluid loss. 

After careful consideration of the above 
notations the appropriate plan for dietary 
management suggests itself. In the early 
postoperative days, calories, electrolyte, 
fluids and vitamins should be administered 
parenterally. Protein requirements can be 
administered by blood transfusions and 
parenteral amino acids. After the digestive 
tract will tolerate oral administration of 
the above requirements, the diet should be 
arranged so that it contains the necessary 
calories in the form of rapidly digested car- 
bohydrates and proteins with a minimum 
of fats and a low fluid content. This may be 
provided at first by the use of such prepara- 
tions as Nutramigen.* Vitamin supple- 
ments, such as vitamin B complex, prob- 
ably should be administered parenterally 
for the first two or three weeks since they 
tend to have a laxative effect by moutli. We 
believe that it is best to maintain a mini- 
mum of fluid intake coincidentally with 
caloric intake, additional fluids being ad- 
ministered when the digestive tract is not 
primarily concerned w'ith the process of 
digestion. After approximately two weeks 
of this regimen, other foods of a more 
general nature, which are easily digested 
and of a low fat and roughage content, may 
be added to the diet as the intestinal tract 
begins to compensate for its reduction m 
size. At the end of two months the com- 
pensatory process is fairly well accom- 
plished and the patient can tolerate a 

* Provided by Mead-Johnson & Company. 
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fairly general diet still avoiding foods with 
high fat and high roughage content. 

CASE REPORTS 

A sixty-four year old male was admitted to 
the Shannon ^YestTe.\•as Memorial Hospital on 
January 30, 1946, as an emergency because of 
severe abdominal pain of six hours’ duration. 
The pain was intermittent, had been progres- 
sive and vomiting liad been present from the 
onset. There was no hematemesis. Pain was so 
intense that morphine failed to relieve until it 
was administered intravenously. The past 
history revealed that the patient had had 
digestive disturbance for approximately one 
year. 

Examination revealed an acutely ill male 
whose abdomen showed onlv a moderate degree 
of tenderness and muscle spasm, generalized 
but most marked in the upper half. The heart 
showed no evidence of hypertrophy and on 
examination the rln-thm was regular and there 
were no murmurs present. Peripheral arterio- 
sclerosis of a marked degree existed. On ad- 
mission his temperature was 9S.4 °f., pulse 84, 
respiration 20 and blood pressure 120/64. 
Laboratory studies revealed a hemoglobin of 
82 per cent, red cells 5,500,000, white cells 
22,700, 10 stabs, 86 segmented and 4 lympho- 
cytes. Urinalysis showed a trace of albumen, 
otherwise normal. An electrocardiagraphic 
tracing showed a low impulse in all leads but 
was otherwise normal. General supportive 
measures were given. In a few hours it seemed 
obvious that the patient had a surgical con- 
dition of the abdomen and a laparotomy was 
performed within twenty-four hours after the 
onset of abdominal pain. Shortly before the 
patient was taken to the operating room he 
developed auricular fibrillation which was 
treated by parenteral digitalis tiierapy. 

Under endotracheal cyclopropane anesthesia 
through an upper abdominal midlinc incision, 
the abdomen was opened and several loops of 
gangrenous bowel was seen. The involved area 
of intestine was sharply demarcated at the 
hepatic Ilexure of the colon and proximally in- 
volved the entire ileum and all but four and a 
half feet of jciunum. The mesentar\- was 
edematous and the vessels showed no evidence 
of pulsation throughout this Involved area. The 
right colon and all but 54 inches (as measured 
posloperatively by x-ray) of the small intestine 
were removed. .A, jejunotransverse colostomy 


after the method of Lahey was accomplished 
bringing the two limbs to the surface through 
a right subcostal incision. Ten days post- 
operatively two curved clamps were applied to 
the spur of the jejunotransverse colostomy and 
a large rubber tube sutured into the jejuna! 
limb to keep the skin about this area clean. 
The clamps fell ofl' in seven days. The patient 
was allowed to be up and approximately four 
weeks later the jejunotransverse colostomy was 
closed. A-ray examination eight weeks post- 
operativeh* revealed barium entering the trans- 
verse colon two hours after oral administration. 
After twenty-four hours a small amount of 
barium remained in a greatly dilated stomach. 
He was discharged from the hospital one week 
later and approximately one month after dis- 
charge resumed light work. 

During his postoperative course his heart 
remained under satisfactory' control by the use 
of parenteral digitalis. Auricular fibrillation 
continued for approximately two weeks, at 
which time the patient developed a regular 
rluThm again and digitalis therapy was 
discontinued. 

Dietary management was essentially as given 
above. Supplemental parenteral fluids, vita- 
mins, electrolyte and nutrition were required 
because of the marked loss of fluids through the 
jcjunocolostomy opening. Following jejuno- 
transverse colostomy closure the entire needs 
of the patient were provided by mouth. Stools 
of liquid and soft nature averaged from two to 
four daily. Since leaving the hospital the pa- 
tient h,as been uncooperative in regard to his 
dietary management, eating fresh vegetables of 
high roughage content, pork and any other food 
he desired. He still has two to six liquid to soft 
stools daily. He has continued vitamin supple- 
ments by mouth, ^^’e bclle\ e that this lack of 
cooperation on the part of the patient in regard 
to his dietary instructions, associated with no 
increase in digestive disturbance is definite 
evidence of remarkable ability of the gastro- 
intestinal tract to compensate for drastic re- 
duction in size. 

Mthough we have not started vitamin E 
therapy, the report of Pappenheimer and 
Victor is suggestive of its value in preventing 
“ceroid “ deposits and possible hepatic cirrhosis 
in nutritional disturbance resulting from loss 
of function of a large amount of intestinal tract. 

The pathologic findings were as follows: More 
than fifteen feet of small intestine plus the 
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Fig. I. Photograph of p.atient ten weeks postop- 
eratively showing a 10 foot 2 incii Millcr-Abbott 
tube passed through the patient and e.vtending 
one foot from the nostril and anus. 

right colon were examined. There was marked 
congestion and discoloration of the tissues 
having gross appearance of gangrenous intes- 
tine. Microscopic e.xaniination revealed con- 
siderable congestion and hemorrhage plus 
marked degenerative change. 

SUMMARY AND COMMENTS 

The case reported above, so far as we 
know, is the first on record in which a suc- 
cessful removal of all but 54 inches of the 
small bowel plus the right colon has been 
successful!}' accomplished for superior mes- 
enteric occlusion. (Figs, i and 2). Although 
Elman and Read successful!}' removed half 
the colon and all of the small intestine but 
three feet of jejunum, their patient was 
suffering from inflammatory disease of the 
Intestinal tract, apparently regional ileitis, 
and no superior mesenteric arterial throm- 



Fig. 2. Rocntgcnogr.ipliic study of p.itient with 
•Millcr-Abbott tube in pl.iec .'is shown in Figure i, 
showing one loop of small intestine remaining. 


bosis. Furthermore, the e.vtensive resection 
in their case was accomplished in two dif- 
ferent operations nine days apart. Their 
case, however, lends further support to our 
observation in regard to the remarkable 
compensatory ability of the human for the 
loss of a large portion of the intestinal tract. 

The etiology in our case was probably ar- 
teriosclerosis of the superior mesenteric ar- 
tery. There were no pathognomonic signs 
or symptoms present for the condition; 
however, the disproportion between severe 
pain and moderate degree of abdominal 
spasm and tenderness was suggesti\'e. Re- 
section of the involved segment of small in- 
testine and right colon was accomplished 
after the method of Lahey. The jejuno- 
transA'erse colostomy was later closed. The 
postoperative nutritional problems re- 
solved themselves into maintenance of 
appropriate fluid, mineral, vitamin and nu- 
tritional balance which were accomplished 
parenterally at first and later by mouth. 
Oral feedings were increased following 
jejunocolostomy closure and development 
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of compensatory adjustment of the intes- 
tinal tract. The patient’s condition four 
months postoperatively is good with gain 
in weight and without evidence of fluid and 
electrolyte imbalance, in spite of failure by 
the patient to cooperate in regard to die- 
tary instructions. 

We are deeplj' indebted to Drs. L. Dragstedt, 
M. Comfort, J. Clagett, A. Grollman and 
E. Ogden for their helpful suggestions in regard 
to postoperative management of this case. 
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Many consert’ative operations on the blood vessels have been marred by 
functional failure, a physiological fault rather than an operative imperfec- 
tion. This is due to thrombus formation occurring on the damaged intima 
and spreading peripherally to afl'ect the collateral vessels. 

From “Surgert' of Modern Warfare” edited by Hamilton Bailey (The 
Williams and Wilkins Compain’). 
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S INCE the publication of a paper on 
this subject by the senior author in 
1938, four additional cases have been 
encountered. Ten cases in all have thus 
been observed by us and this has convinced 
the authors that this complication is much 
more frequent than has been reported. 
The first description of this sjmdrome by 
Dr. Edwin Beer in 1924 described most of 
the facts that are known about this entity. 
Since 1938 very few references }ia\'e ap- 
peared in the literature. Muschat, in 1945, 
reviewed the literature and has reported a 
total of twenty-three cases following supra- 
pubic cystotomy. (The two cases reported 
by Pierson in 1939 should be added to this 
total.) Cohen, in 1946, found a total of 
thirty-three cases of osteitis pubis, but this 
total undoubtedly included cases of osteitis 
pubis that did not follow suprapubic 
cystotomy but followed other surgical 
conditions. His two cases followed supra- 
pubic prostatectomy. 

The purpose of this publication is to call 
attention again to this rarely reported 
condition, to emphasize the success we 
have obtained with deep roentgen therapy 
and to give a biopsy report of a section of 
bone removed in one of our cases. A biopsy 
report has been described only three times 
previously by Pierson, Silver and Muschat. 
Two other cases were studied at autopsy, 
one by Wheeler which has not been full}'^ 
reported in the literature, and one by 
Pierson. 

CASE REPORTS 

Case i. A. G., (7063) age fifty -seven, was 
admitted to the Sinai Hospital November 2, 


1940, with a six-months’ history of pain and 
difTicultj' in voiding. This was associated with 
frequency, poor stream and some dribbling. 
Physical examination was essential^ negative 
except tliat on rectal examination the prostate 
was slightly elevated. It was soft, doughy and 
elastic in consistencj' with no areas of ston}’ 
hardness suggestive of malignancy. Cj^stoscopy 
revealed 500 cc. of residual urine. There was 
marked intravesical bulging of the prostate, 
both lateral lobes of which continued on into 
the urethra. There was verj’' little median lobe 
bulging. Many trabcculations and cellules were 
present. Roentgenogram e.vamination was neg- 
ative except for evidence of a markedly dis- 
tended bladder. The impression was benign 
prostatic hypertrophy, second degree. A two- 
stage suprapubic prostatectoni}' was performed 
on November 5, 1940, and November 19th, 
together with partial bilateral vasectomy and 
partial resection of the tunica vaginalis for 
small hydroceles. A suprapubic drain tvas 
utilized in the first stage but not in the second 
stage. A gauze drain was placed in the bladder 
at the second stage. On November 27th, the 
patient voided. 

Four dai's later (twelfth postoperatiA’e day) 
he began complaining of pain in the right 
inguinal region and also of pain on abduction 
and extension of the right leg. Some tenderness 
was present in the region of the right groin. 
It was our impression that we were dealing 
with osteitis pubis. Subsequent recovery was 
uneventful and the patient walked without 
difficulty or pain when discharged from the 
hospital on December 18th. 

After one week at home, the pain in the pubic 
region, groin and right leg returned. He soon 
developed pain in the right kidney region. 
Associated with the pain was urinary fre- 
quenej'’, dj-^suria and fever. The urine contained 
many white and red blood cells, and the diagno- 
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Fig. I. Case i. A. G. Roentgenogram of pelvic bones before operation; normal. 

Fig. 2. Case 1. A. G. Roentgenogram eight weeks after prostatectomy shows roughening and irregularit3- of the 
ascending ramus of the pubis on the right side. Diagnosis; osteitis pubis. 

Fig. 3. Case i. A. G. Roentgenogram seven months after prostatectomj- shows bridge of calcification in pubic 
bones; stage of healing after course of deep roentgen therap\'. 


sis of pyelonephritis, right, was made. A course 
of sulfatliiazole caused the temperature to 
return to normal in several days. The pain in 
his pubic region and thigh persisted. The 
possibility of malignancy, secondary to the 
prostate, was considered. The acid phosphatase 
was 1.6 King-Armstrong units. The initial 
roentgenogram (January 24, 1941) of the 
pelvis was reported as “pelvis sliows roughen- 
ing and irregularity of the ascending ramus of 
the pubis on the right side. These changes 
suggest the possibility of metastasis.” The 
patient was then put in a plaster cast for one 
month without results. A course of deep 
roentgen therapy was then started with much 
improvement. The pelvis was again .v-rayed on 
Februar}' 24th and the “pelvis shows marked 
separation of the symphysis with destruction 
of the right symphysis and probably destruc- 
tion of the left os pubis. Metastasis should be 
ruled out. This separation of the symphysis 
was not present on January 24, 1941.” On 
March 4th a biopsj' of the pubic bone was 
taken. Grossh", the bone was found to be of 
softer consistency than normal. According to 
the microscopic report (Dr. T. Weinberg) 
sections of the bone showed the presence of a 
loose, cellular, connective tissue within the 
marrow spaces. This was infiltrated with 
polymorphonuclears and lymphocj^tes as well 
as a few histioc^'tes. Some of the bony trabec- 
ulae showed irregular margins. Diagnosis: 
Fragments of bone showing histologic picture 
compatible with the diagnosis of osteitis. A 
roentgenogram was again taken on March 26th 


and this showed “some atrophy of the symphy- 
sis and os pubis with regeneration of bone. The 
changes in the pubis suggest that we are deal- 
ing with an inflammatory lesion rather than a 
malignancy.” The patient was discharged on 
March 20, 1941. Thereafter he steadilj’’ im- 
proved and after three or four months he did 
not limp any longer. The roentgenogram then 
showed some calcification where previously 
there wgs an area of necrosis. (Figs, r, 2 and 3.) 
He was again .v-rayed in March, 1944, and the 
pelvic bones were found to be in good condition. 

Case ii. M. S. H., (7437) age sixty-three, 
was seen on January 19, 1942. For six years pre- 
vious to this time, he complained of nocturia and 
dribbling at the end of micturition. Seven days 
before admission to the Sinai Hospital, he was 
inebriated and since then he has had acute 
retention and difficulty in voiding. He also had 
marked urgency. Repeated catheterization was 
necessary and on admission an indwelling 
catheter was utilized. Physical examination 
Avas essentially negative except that on rectal 
examination, the prostate was found to be 
definitely enlarged, uniformly throughout with 
the median furrow obliterated. The prostate 
was of a soft, doughy, elastic consistency^ with 
no areas of stony hardness suggestive of 
malignancy. The seminal vesicles Avere normal 
in size and consistency. Cystoscopy shoAved 
marked intraA-esical bulging of the prostate, 
right and left lateral. There Avas moderate 
bulging of the prostate into the urethra. Many 
trabeculations and cellules AA^ere present. No 
diA’-erticuli, stones or tumors Avere present. 
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Fig. 4. Fig. 5. Fig. 6 . 

Fig. 4. Case 11. jM. H. Roentgenogram eight weeks after prostatectomy; some indefinite roughening of ascending 
ramus of the pubis; symptoms and signs of osteitis pubis. 

Fig. 5. Case 11. M. IJ. Separation and irregularity of symphysis pubis cigiit months after operation; symptoms of 
osteitis pubis. 

Fig. 6. C.ase ii. .M. I I. Separation of sym|)hysis; healing proce.ss jircscnt after cour.se of deep x-r.ay therapy; dis- 
appearance of all symptoms and signs. 


The impression was benign prostatic iiypcr- 
trophy, third degree. When tiie eatheter was 
removed, he developed an acute retention with 
a 475 cc. residual urine. A two-stage suprapubic 
prostatectomy and a partial bilateral vasec- 
tomy was performed on January 27th and 
February 6, 1942. A suprapubic tube was 
utilized. On the operating table the patient 
had a bowel movement which contaminated 
the scrotum but not the suprapubic wound. 
On February 19th, the patient did not void 
and an unsuccessful instrumentation necessi- 
tated the direction of a sound through a 
vesicoprostatic canopy by means of a finger 
placed in the bladder. A catheter was then 
placed in situ. On December 27, 1942, the 
catheter was removed and the patient voided. 
The patient was discharged on March 3rd, 
voiding well but complaining of some pain in 
the region of the left groin and also during 
abduction of the left leg. Roentgenogram of 
the symphysis pubis was not definite for 
osteitis pubis though this complication was 
considered. 

Since his discharge he complained of pain 
radiating down both legs, worse on the left, 
aggravated bj’’ abduction but relieved by ad- 
duction. A roentgenogram of the pelvis showed 
slight separation of the symphysis pubis. 
Slight bone changes were present in the 
superior aspect of the symphysis. The left 
symphysis showed some bony rarefication. The 
pain was exquisite and walking was impossible. 
On May 23, 1942, a cast w'as applied. On June 
8th a trophic ulcer developed on the sacrum 
and the next day the cast was changed. The 
pain nevertheless persisted making it necessarj^ 
for frequent injections of morphine for relief. 


On July 8th, a course of deep roentgen therapy 
was instituted (eight treatments). This resulted 
in considerable subjective improvement. The 
patient was finally discharged on October 22nd 
after graded exercising. (Figs. 4, 5, and 6.) He 
was then able to walk with crutches. He was 
seen on August 5, 1943, at which time he was 
walking well. 

Case hi. B. R., (D. C., U-38000) age fift}'- 
seven, was admitted to the Sinai Hospital with a 
nine-month history of incontinence with some 
remissions. The patient complained of pain in the 
back which became progressively more severe 
during the ten days prior to admission. The 
pains were sharp and over the loins. He felt 
very weak and was confined to bed. Physical 
fexamination on admission revealed an enlarged 
heart with a systolic murmur in the aortic area 
and an enlarged liver. The bladder was 5 cm. 
above the symphysis pubis. Bilateral costo- 
vertebral angle tenderness was also present. 
Rectal examination revealed the prostate to be 
uniformly enlarged, soft, doughy and elastic in 
consistency, with a small nodule on the right 
lobe but not suggestive of malignancy. The 
patient was catheterized on admission and 
700 cc. of cloudy urine was obtained. The tem- 
perature was i 04°F., the urea 76 Gm. per cent 
and the white blood count 16,800 with 87 
per cent neutrophiles. A roentgenogram of the 
chest on admission showed infiltration of the 
right base due to unresolved pneumonia. This 
cleared on sulfadiazine and penicillin therapj- 

Cystoscopy was then performed and a large 
intravesical protrusion of* the left postero- 
lateral part of the prostate was found, with 
some protrusion of the right lateral lobe. Intra- 
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Fig. 7. Case in B. R. Irregularity 
of right sj-mphysis; symptoms and 
signs of osteitis pubis nine weeks 
post-prostatectomy. 

urcthrally, there were two large lateral lobes 
which met in the midline closing the urethra. 
The trigone was In-pertrophied. The bladder 
mucosa was injected and there were trabecula- 
tions and cellules present. There was no 
evidence of a stone, tumor or ulceration. A 
diagnosis of benign prostatic hjTjertrophy, sec- 
ond degree was made. Tlie patient had also 
complained that the calf of the right leg was 
very tender. He was seen in consultation by the 
surgical stafl'and a diagnosis of thrombophlebi- 
tis was made and bilateral femoral vein ligation 
was recommended. This was performed on 
September 26, 1945. 

A two-stage suprapubic prostatectomj’' was 
performed on October 6th and October 17, 1945, 
together with a partial bilateral vasectomy. On 
October 19th dehiscence of the operative site 
occurred and a secondary closure was at- 
tempted. The wound soon broke down and 
thereafter it healed by granulation. On Decem- 
ber 1 6th the catheter was removed but the 
patient failed to void. Dilatation was attempted 
but an obstruction was met at the vesical neck. 
Incontinence developed and the patient drained 
suprapubically. Under sodium pentothal anes- 
thesia the patient was dilated up to No. 26 
French and a No. iS Foley catheter was 
inserted. He closed suprapubically on Decem- 
ber 25th. On December 27th the patient began 
complaining of severe pains in the lower limbs 
and he could not abduct his legs. It was thought 
that osteitis pubis had developed. An .v-ray 
(Fig. 7) was taken revealing that “the right 
sympliysis appears to be irregular in outline. 
An osteitis should be ruled out.” Deep roent- 
gen therapy was instituted and the patient 
responded well. 


Fig. S. Case iii. B. R. Bridge of 
c.alcification across sjmiphysis 
pubis; stage of healing after 
course of deep roentgen therapy; 
disappearance of all symptoms 
and signs. 

Following the third deep roentgen treat- 
ment, the suprapubic wound broke down. A 
Foley catheter was again inserted. After six 
roentgen treatments he was relieved of all 
symptoms and pain in his extremities. (Fig. 8.) 
The suprapubic wound was curetted and the 
wound thereafter closed. Following this he 
began to void well with good control and no 
incontinence. On Februarj’’ 15, 1946, he was 
discharged from the hospital as cured, and was 
able to walk perfectly well. A follow-up roent- 
genogram on March 29th reported the 
“osteitis previously described was no longer 
demonstrated.” 

Case iv. S. S., (8889) age si.xt5’'-four, was 
admitted to Sinai Hospital on January 10, 1946, 
with a history of frequency and dribbling 
following urination of four years’ duration. He 
also had nocturia four times, hesitancy and a 
weak stream. For these complaints he was 
placed on 2 to 3 mg. of stilbesterol daily for 
one year. This improved his stream but re- 
sulted in the de-velopment of bilateral 
gynecomastia. The stilbesterol was then dis- 
continued and the stream once again became 
weaker. He has also been troubled for many 
years with backaches. These aches have dated 
back to an injury which he received to the 
lower end of the spine about forty years 
previously. This area was again insulted when 
he was struck by a street car in 1910 resulting 
in the dislocation of his right hip. During the 
past eighteen months he has been treated for 
generalized arteriosclerosis with intermittent 
claudication. This was usually relieved by 
diatherm}". 

Physical examination on_ admission was 


IQ*' 


AiiiPricAn Journfll ot (X'^tCltlS 1 ljl)lS 



I'lc. <), Oi?.c IV. S. S. lin‘!!iro(,:f.itii •.him. l-tc. t<>. Ctc iv. S. S. U'K ritKcn<)Kr.'>»> 

iiiR coiiiplcTv o!>vtriivtii)n nt itu- prii'.i.itic iiinnili'- .■tfii r pro'.t.Ttcctomy, ;(!•<> 'i-vt r.il «i-ch>. 

iiri'tlira; no oviih-nci- of o'.tritis piiliis. ;iftcT coi>f<- imh-i'p riK-ntttrn t!ic;;ipv;<knion*.'f.i- 

tion of !inS;\ios‘f. of •.ynipln'i!'. pnlnK". <itvip;xTir- 
;inct- of •.\nlpu>ln^ .mtl ‘lynN. 


essentially negative except that a large saddle 
hernia in the right groin, a hydrocele of the 
right cord and bilateral varicosities of the legs 
were present. Rectal examination revealed a 
tight external sphincter, internal and external 
hemorrhoids, and a prostate that w.as uniformly 
enlarged, soft, doughy and elastic in con- 
sistency. The median furrow was olditerated. 
There were no hard nodules present suggestive 
of malignancy. Cystoscopy revealed slight 
bulging of the right and left lateral lubes of the 
prostate and a dclinite median lobe posteriorly. 
No evidence was found of a stone or tumor 
mass in the bladder. Many trabeculaiions and 
some cellules were present. No diverlieuli were 
seen. There was only slight bulging of the 
prostate in the urethra. The impression was 
benign prostatic iiypcrtrophy, second degree. 

A two-stage suprapubic prostatectomy, hy- 
drocelectomy and partial bilateral vasectomy 
was performed on January tilb and January 
t8, 1946. The prostate was rather librous but 
was bulging into the vesical orifice and into the 
prostatic urethra. This was removed in two 
sections, the right being larger than the left 
lobe. During the interval between the two 
operations the patient complained of pain in 
the legs below the popliteal space. A diagnosis 
of peripheral vascular disease was made by the 
surgical consultant and tetrathione and inter- 
mittent venous occlusion was recommended. 
On the fourth postoperative day following the 
second stage, the prostatic packs were removed 
and the patient bled excessively but this was 
soon controlled. On Januarj' 30, 1946, he was 
permitted to sit up on the side of the bed, but 
started to complain of tenderness, redncs 5 , 
swelling and pain in the left leg. The impression 


was tlial tiic p.aticnt liad developed phlclio- 
thrombosis and early thromboplilcbitis. From 
January 3i,st to b'ebruary i.st the patient 
voided on .several nce.asions up to ai)oul 123 cc. 
I'hereafter lie was unable to void and con- 
tinued to drain suprapubically. Attempts at 
dilatation were unsuccessful even under sodium 
pentoihal anesthesia. 

eystourcthrogram (Fig. 0) was taken on 
February ~th, with tiic aid of a damped 
catheter placed into the bl.addcr tlirough the 
suprapubic fistula. This film revealed complete 
separation of the bladder from the urethra ,at 
the pro.stntic cavity, the olist ruction being just 
below the level of the vesical oriiicc. .A supra- 
pubic cystotomy was performed on February 
8lh and this revealed the complete obstruction 
at the vesical neck. The obstruction consisted 
of complete overgrowth of the bladder mucosa 
over the vesical oriiicc. The site of the vesical 
orifice was revealed by a slight depression 
5 mm. deep. The obstruction was broken 
through over a sound placed in the urethra and 
the vesical orifice was dilated up to No. 28 
French, and a No. 18 Foley catheter was in- 
serted into the bladder through the urethra. 
On February 13th, he began to complain of 
pain in his legs and thighs. Despite the previous 
history of backaches, the syndrome strongly 
suggested osteitis pubis. On February i6th, the 
catheter was removed and he voided for two 
days, at the end of which time the suprapubic 
wound opened again and drained profusely. 
A Foley catheter was again inserted. On 
Februarx' 21st, the catheter was removed and 
he again voided well but in small quantities. 
Nevertheless, the suprapubic wound con- 
tinued to drain profusely. At this time he also 


VoL. LXXIV, No. 4 


Goldstein, Rubin — Osteitis Pubis American Journal of Surgery 4^5 


developed a vasitis. A cystoscopic examination 
was then performed on February 26th and a 
vesical calculus was found and removed. 
Thereafter he continued to improve steadily 
and voided well without incontinence, but 
frequently and in a good stream. He was dis- 
charged from the hospital, returned home and 
advised to undergo a course of deep roentgen 
ray therapy. This he did, receiving a course of 
eight treatments. A flat film of the pelvis was 
then taken on May 6th and it showed a bridge 
of calcification connecting the two pubic bones, 
causing an ankylosis of the symphysis pubis, 
evidence of a healing osteitis pubis. (Fig. 10.) 
Since he received his deep roentgen treatments, 
his condition has changed from being bed- 
ridden to being able to get about with the aid 
of a cane. At present his condition is steadily 
improving and when last seen he was walking 
without the aid of a cane. 

It appears from a review of the literature 
on osteitis pubis that this condition follows: 
(i) some trauma to the symphysis and 
pubic bones and (2) infection of the 
traumatized areas. The trauma causes a 
devitalization of the tissues and a super- 
imposed infection comes from a ^'ery 
accessible source — the perivesical area — 
potentially infected by the urine follow- 
ing suprapubic cystotomy. Osteitis pubis 
almost always follows suprapubic prosta- 
tectomy, but some cases have been re- 
ported following other surgical conditions, 
namely, by Pierson, Barnes, Soderlund, 
Jentzer and Kleinberg. In the cases re- 
ported by Pierson, osteitis pubis followed 
(i) an infected herniorrhaphy which had 
drained for five years and finally, before 
operative cure, became a suprapubic uri- 
nary fistula, (2) after trauma to the lower 
abdomen with the development of a pre- 
vesical abscess, which after incision per- 
sisted as a suprapubic sinus and (3) the 
creation of a devitalized area forming a 
nidus for infection in the case of trauma 
to the lower abdomen. Wilensky states 
that “infections in the osseous tissues is 
aided by injury to the periosteum or to the 
bone.” Barnes reported a case of osteitis 
pubis which followed a perineal prostatec- 
tomy during which procedure instrumental 
maneuvers product "injury to the an- 


terior prostatic urethra and opened into 
the space of Retzius.” Similarly in the case 
reported by Soderlund following a vaginal 
delivery, trauma to the pubis can be under- 
stood, and the presence of a small sinus 
which led from the vagina to the pubic 
bone fulfilled the two conditions needed as 
a prerequisite for osteitis pubis. In Jentzer’s 
case, pubic pain and tenderness developed 
two weeks after symphysiectoni}' for a 
difficult delivery. About five months after 
the delivery there was a suprapubic dis- 
charge and the roentgenogram showed 
separation of the symphysis with destruc- 
tion and the presence of a small seques- 
trum. Operation resulted in recovery. A 
third female reported to have suffered 
from osteitis pubis was reported by Klein- 
berg. This appeared to result from "a 
metastatic bone infection, the source being 
pyelonephritis.” She also experienced chills 
and fever and had infected urine. Clinically 
and roentgenographicall}^ she had the 
findings of osteitis pubis. Thus, though 
osteitis pubis follows almost exclusively 
after suprapubic prostatectomy, it never- 
theless is not entirely confined to the 
diagnostic acumen of the urologist. 

The two prerequisites of pubic trauma 
and infection are present in many cases in 
which suprapubic prostatectomy has been 
performed, but the reason for its occur- 
rence in some and not in others in which 
apparentl}’ the same conditions existed has 
not as yet been answered. 

Wheeler attempted to prove Beer’s hy- 
potheses of trauma and infection by his 
experimental work on rabbits. He utilized 
trauma plus either (i) sterile urine, (2) 
Staphylococcus aureus hemol3fticus cul- 
ture, (3) mixed culture and repeated 
trauma and (4) foreign bod}’- and staphy- 
lococcic infected urine, both of which were 
placed under the periosteum. In these 
experiments no evidence of osteitis pubis 
was present in any of the rabbits. 

The condition of osteitis pubis is most 
frequently evident about three weeks fol- 
lowing the operation, but may begin an}’- 
time from two weeks to two months later. 
The diagnosis can usually be made by the 
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marked abductor spasm of both legs. This 
causes the patient excruciating pain when 
anj’- attempt at movement is made or even 
when the bed is jarred. The only move- 
ment permitted is adduction of the limbs. 
The diagnosis is established by the .x-ray 
where one observes separation of the sym- 
physis with flulBness of the periosteum. 
Later osteoporosis is evident. After healing 
occurs the roentgenogram frequently shows 
osseous ankylosis at the symphj-sis pubis. 

Osteitis pubis must be differentiated 
from simple prevesical space infection 
without bone involvement. Roentgeno- 
gram of the pubis will readily demonstrate 
this. A distinction must also be made 
between it and a true osteom5felitis of the 
pubic bone. In the latter condition the 
focus causing the “extention osteomyelitis” 
may be found and also the temperature 
remains elevated and sequestration occurs. 
A most important differential diagnosis 
must be made from that of metastatic 
involvement of the pubis. When the per- 
iostitis first becomes apparent clinically 
following prostatectomy, the surgeon is 
very apt to wonder whether the prostatic 
hypertrophy may not be accompanied by a 
carcinoma of the gland. Later, when absorp- 
tion is observed in the roentgenogram, his 
suspicions are further aroused. In osteitis 
pubis, however, the osteoporosis is not 
accompanied by osteosclerosis, which does 
occur in prostatic metastasis of bones. 
When nodules are present fibrosarcoma has 
to be ruled out. 

Pathologically, the diagnosis is sub- 
stantiated by the examination of curettings 
which show a subacute osteomyelitis. 
Kleinberg states that the pathological con- 
dition varies from a simple periostitis to an 
extensive bone lesion with necrosis of the 
bone and cartilage and subsequent healing. 
Wilensky also stated that with roentgen 
examination “in the absence of a malig- 
nant condition, the diagnosis can be 
definitely made of an inflammatory lesion,” 
Muschat states that his microscopic studies 
compels one “to accept the theory of bone 
inflammation.” Pierson performed a biopsy 
on one of his patients, the pathological 


report being chronic inflammatory tissue. 
The biopsy report on Silver’s case showed 
cartilage and fibrous tissue with non- 
specific acute inflammation. The patient 
in the autopsy case reported (Pierson) died 
of general septicemia. This septicemia 
developed following suprapubic prostatec- 
tomy. The osteochondritis reported here 
was secondary to an “abscess in the space 
of Retzius which had eroded the pubic bone 
and completel}’’ destro3'ed the cartilage of 
the sjmiphj'sis pubis. 

In addition to our previous views rela- 
tive to the etiology, we believe that a 
contributing factor is trauma to the pos- 
terior surface of the s\TOph3^sis pubis at 
the time the enucleation of the prostate is 
performed. Frequentl3% in order to break 
the mucous membrane superiorh' at the 
vesical orifice, marked pressure against 
the pubic bones is necessar3% causing this 
area, because of trauma, to be exposed to 
infection from an already infected urine. 
From the above thought, it is questionable 
whether the enucleation should not be 
started inferior^" rather than superior^. 

In our first case of this series, a biopsy 
of the infected area was taken, and this 
plainty illustrated the inflammator3'^ reac- 
tion which vas taking place in the bone. 
This, too, substantiated the impression 
that osteitis pubis is an inflammator3- con- 
dition. Wflieeler, on the other hand, is of 
the opinion that osteitis pubis is the result 
of an injury to the ner\’-es, an atrophoneu- 
rosis. He reported an autops3’^ which 
showed no inflammator3’^ process but an 
atroph3- of the cellular elements of the 
bones. He classified osteitis pubis as an- 
other form of Sudeck’s atroph3', a self- 
limiting bone atroph3^ which was originalh" 
reported b3' Sudeck in 1900. 

The prognosis of osteitis pubis is good. 
Relief is evident after a var3dng period, up 
to two years later in Kretschmer’s case. In 
healing the S3miph3'sis and cartilage be- 
come ossified and the pubic bones fused. 
The onl3' residuum as a rule is a s3'mptom- 
less ank3dosis of the pubic bones. 

Therap3’^ to obtain quicker relief has 
varied from heat and massages, diatherm3' 
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and complete rest to immobilization of the 
pelvis by a body cast. Penicillin and sulfa 
drugs have also been tried without any 
noticeable improvement. In the authors 
hands, deep roentgen ray therapy has given 
excellent results in bringing about a 
marked acceleration in the relief of the 
pain. In our first case traction was utilized 
for about one month without beneficial 
results and a course of deep x-ray therapy 
resulted in improvement. In our second 
case, the application of a course of deep 
x-ray therajjy brought about rapid relief 
where repeated applications of a plaster 
cast for months had failed. In our third 
case, deep x-ray therapy w.fis instituted 
immediately on making the diagnosis and 
soon thereafter good therapeutic results 
with the relief of pain and abductor spasm 
was evident. In our fourth case after a 
course of deep roentgen ray therapy, a 
bedridden patient was once again able to 
walk. This patient is still under observation. 

The deep therapy that we have utilized 
is as follows: In Case i, on the left hip 
anteriorly using a composite filter 200 KV; 
20 MA; 50 skin target distance on a 15 by 
1 5 field, 2020 R units; over a period of one 
month. The lateral field received 1820 R 
units over a period of one month. The 
posterior field received 1030 R units from 
January 20, 1943 to August 10, 1944, 
inclusive. In Case ii, the symphysis on the 
anterior field received 2435 R units with a 
composite filter; 200 KV; 20 MA; 50 skin 
target on a 10 by 10 field. This was given 
from January 30th to May 7, 1941, inclu- 
sive. The posterior area of the symphysis 
received 2200 R units on a 15 by 15 field 
from February 7th to May 9, 1941, 
inclusive. In Case iii, the patient received 
in all 6668 R units with a 200 KV; 20 MA; 
50 skin target distance with a composite 
filter equivalent to 2 mm. copper on a 
10 by 10 field over the s3’mphysis pubis 
anteriorl3^ The treatments were given from 
Januarj”^ 3rd to January 22, 1946, inclusive. 
The above roentgen therapj' was given bj'^ 
the attending radiologist, Dr. Marcus 
Ostro. In Case iv, a course of eight treat- 


ments were given b}' Drs. Christie, Groover 
and Merritt. 

SUMMARY 

1. Four additional cases of osteitis pubis 
following suprapubic prostatectoni}' are 
reported. 

2. Osteitis pubis occurs most frequently 
in the third week postoperative!}^ but can 
occur at anj^ time from two weeks to two 
months postopcratlvel3\ 

3. Pathologlcall}', osteitis pubis is a bone 
inflammation, and mieroscopicall}' shows 
subacute Inflammation. 

4. Osteitis pubis has as its prerequisite 
trauma to the pubic area and infection. 

5. Starting the enucleation of the pros- 
tate superiorh' as well as retraction against 
the symphysis pubis may contribute to 
pubic trauma. 

6. The diagnosis is made b}' the inability 
of the patient to abduct the legs without 
pain and roentgen evidence of osteoporosis, 
lluffiness of the periosteum and separation 
of the sympln-sis pubis. 

7. The prognosis is alwaj's very good but 
over a long period of time. 

8. Treatment by deep roentgen therapy 
causes marked and rapid amelioration of 
the s^nuptoms. 
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BENIGN TUMORS OF THE STOMACH* 


H. H. Pevaropf, m.d. 

Diplomate of the American Board of Surgery 
CLEVELAND, OHIO 

T here are complicating opinions in in benign tumors of the stomach is fre- 
the literature concerning the fre~ quently encountered. Percentages vary 
quency of leiomyoma of the stomach, from 59 to 75 per cent. The symptoms are 
The differences in frequency apparently usually those of dyspepsia of many months’ 
arise from the opinions of clinicians as duration, sometimes associated with bleed- 
against the findings of pathologists. The ing of varied degree. The treatment of these 



Fig. I. Gastrointestinal series showing large Fig. 2. Gastrointestinal series showing area 
filling defect in lesser curvature of stomach ofcalcification(upper arrow) and pressure on 
from pressure of a large tumor mass with proximal jejunum (left arrow), 
calcification (arrow). . , ... ... 

patients is surgical and is generally satis- 
majority of cases of leiomyoma of the factory and the mortality is low. 
stomach that have been reported are those Meissner reports a series of fifty autop- 
in which the patients were treated surgi- sies selected at random in which it was 
cally, while cases in which the patients possible by careful examination to find one 
showed no signs or symptoms have usually or more benign tumors of the stomach in 
gone unreported. Similarly, these lesions twenty-three of the fifty specimens exam- 
are infrequently detected in gastrointes- ined. A total of forty-four tumors was 
tinal series because the large majority of found in the fifty stomachs. The number 
these tumors are less than i cm. in diam- found in the individual stomach varied 
eter. Finesilver, of the New York Hospital, from one to six, eleven stomachs having 
reports an estimated 43,200 gastrointes- more than one and two having six. The 
tinal x-ray series taken in the course of tumors were somewhat more common on 
eight years, of which only six showed the anterior wall and were most frequent 
benign tumors. Other clinics report similar in the fundus, especially near the cardia. 
findings. Malignant change or degeneration The size of the tumors varied up to .7 cm. 

* From the Department of Surgery, The Mt. Sinai Hospital, Cleveland, Ohio 
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Fig. 3. Barium enema showing pressure filling 
defect in transverse colon near splenic fle.xnire. 



Fig. 4. Postoperative gastrointestinal series show- 
ing normal filling of stomach and duodenum. 


in greatest diameter. The most common 
size was between .4 and .6 cm. in diameter. 
This author compares the incidence of 
leiomyoma of the stomach to that found 
in the uterus, estimated Klob to be 50 
per cent in women over fifty years of age. 





Fig. 5. S. P., No. 51197; gross photograph of 
abdominal tumor mass; fibroleimyoma with 
malignant change. The mass weighed 500 Gm. 
and measured 1 5 by 9 bj' 7 cm. at its largest diam- 
eter. Alicroscopically, the tumor was composed in 
part of blue-stained fibrous tissue and in part of 
red-stained smooth muscle fibers. In places the 
tumor cells were spindle-shaped and the nuclei 
were small; in other areas, the spindle-shaped 
cells were large with large hypcrchromatic nuclei 
which varied in size and shape with a moderate 
number of mitotic figures. The tumor showed con- . 
siderable degenerative change with hemorrhage, 
edema and defect formation. 

CASE REPORT 

A. S., a sixty-one year old white female, was 
admitted to the hospital on June 6, 1946, with 
tlie complaint of a feeling of fullness after 
eating not associated with vomiting. There was 
a weight loss of about 25 pounds in the past 
three months. Her general health was good. 
She had two children aged thirty-three and 
thirty-five years. Physical examination re- 
vealed the presence of a hard, firm, irregularly 
shaped mass measuring 1 5 b}"^ 15 cm. in the left 
epigastrium. This mass was partialb"- moveable 
and not tender. Blood and urine studies were 
negative. The remainder of the examination 
was not remarkable. Preoperative x-ray exami- 
nation disclosed the presence of a large tumor 
mass pressing upon the lesser curvature of the 
stomach, the transverse colon and the proximal 
jejunum. (Figs, i, 2 and 3.) 

The patient was operated upon under spinal 
anesthesia and an exploratory laparotomy was 
performed. Upon opening the abdomen a large, 
solid and partiallj^ cj'^stic mass was found inti- 
mately adherent to the posterior wall of the 
stomach, the first portion of the jejunum, 
the transverse colon, omentum and root of the 
mesenter3^ By means of careful, sharp and 
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blunt dissection and separation of the leaves 
of the mesenter}'-, the mass was dissected free 
from its attachments. During the dissection 
the portion of the posterior wall of the stomach 
was removed and a small rent was made in the 
jejunum. These openings were sutured with a 
double roll of continuous and interrupted su- 
tures. One wide Penrose drain was left to drain 
the pancreatic area and the abdomen was 
closed in the usual manner. Pathologic exami- 
nation revealed this mass to be a fibroleiomyoma 
with malignant change, 1 5 cm. in diameter. 

The postoperative course was uneventful and 
the patient was discharged from the hospital on 
the fifteenth postoperative day. A gastro- 
intestinal series taken at this time revealed a 
widelj'- dilated stomach with poor peristaltic 
waves. A repeat gastrointestinal series (Fig. 4) 
performed six months later revealed the fol- 
lowing findings: The esophagus was normal. 
The stomach was in normal position and had 
excellent peristalsis throughout. The surface 
of the lesser curvature in the midportion of 
the stomach was still slightly irregular but the 
mucosal pattern was excellent. The duodenal 
bulb was normal. This gastrointestinal series 


showed an excellent recovery without perma- 
nent change after the removal of the tumor. 

This patient received postoperative .x-ray 
therap3% 4,200 R. to the abdomen and to date 
is entirelj’’ symptom-free. 

SUMMARY 

We have presented an unusual case of 
tumor of the stomach with the patient 
presenting a very gratifying postoperative 
result. The clinical and pathologic findings 
are listed in detail, as well as x-ray photo- 
graphs before and after operation. 
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RETICULUM CELL SARCOIvLA. OF THE ILEUM* 


Edwin H. Carnes, m.d. 

Medical Director, U. S. Public Health Service 
NEW ORLEANS, LOUISIANA 


G all and Mallory- in their clas- 
sification of malignant lymphomas 
indicated that, based on their ob- 
servations, reticulum cell sarcomas should 
be divided into two types: (i) stem cell 
lymphomas, tumors made up of highly 
undifferentiated presumably pluripotential 
cells called stem cells by them and (2) 
tumors made up of well differentiated cells 
resembling normal clasmatocytes or normal 
lymphocytes, the cells being smaller than 
the stem cells but larger than lymphocytes. 

Thus, their- division of malignant lym- 
phomas into seven categories, the first two 
being stem cell lymphomas and clasmato- 
cytic Ijmiphomas, represent subdivisions of 
“reticulum cell sarcoma.” The other five 
categories are lymphoblastic lymphoma, 
lymphocytic lymphoma, Hodgkin’s lym- 
phoma, Hodgkin’s sarcoma and follicular 
lymphoma. Reticulum cell sarcoma of the 
small intestine appears to be encountered 
rather infrequently. In a histological survey 
of malignant lymphomas at the Massa- 
chusetts General Hospital over a twenty- 
year period. Gall and Mallory- reported on 
a group of seventy initialh^ localized 
malignant lymphomas, one clasmatocytic 
lymphoma of the ileum. The lymphoma’s 
duration was 0.3 years, its distribution 
local and apparently the diagnosis was 
made at autopsy. 

In reviewing the literature of the past ten 
years, reports of only two patients with 
reticulum cell sarcoma of the small intes- 
tine could be found although several 
involving the stomach were reported. 
Dinsmore and Ancona^ reported a case of 
reticulum cell sarcoma of the jejunum in a 
fifty-eight year old woman. Resection of 
the involved jejunum was performed fol- 
lowed by irradiation. The length of survival 


was not reported but in view of the involve- 
ment of mesenteric lymph nodes the out- 
come was doubtlessly fatal. 

Reticulum cell sarcoma of the ileum was 
the diagnosis in a case'' presented at one 
of the weekljr clinico-pathological exercises 
at the Massachusetts General Hospital. A 
two-stage operation, resecting the terminal 
ileum and ascending colon, was performed. 
Following operation, intestinal obstruc- 
tion and a fecal fistula developed. Death 
ensued ten weeks after operation and was 
thought by the operating surgeon to be 
due to inanition as a result of the fistula 
which three attempts failed to isolate and 
close. 

CASE REPORT 

J. M. N., a white male, aged sixty, was ad- 
mitted to the hospital on July 26, 1945. On 
admission he gave a history of attacks of cramp- 
like generalized abdominal pain lasting one or 
two hours. The first attack occurred March 18, 
1945, and others followed fairly frequently. 
Ingestion of food appeared to precipitate the 
attacks and at such times vomiting of ingested 
food occurred. Bowel habit changes consisted 
of difficulty, straining and passing of small 
stools. No melena was noted. Moderate weight 
loss had occurred. 

There were no symptoms relative to the 
respiratory system. Occasional ankle edema 
was noted. The urological symptoms showed 
moderate nocturia, dysuria at the end of 
urination, a small stream with abrupt stopping 
and incontinence sufficient to cause wetting of 
the underclothing. The family history was not 
relevant. A history of untreated chancre in 
1920, and many attacks of gonorrheal ure- 
thritis was elicited. His last servdce in the 
tropics was in February, 1945. 

The phj'sical examination revealed an obese, 
stocky male not acutely ill. His head and neck 
were normal. The sclerae had an icteric tinge 


* From the Surgical Service, U. S. Marine Hospital, New Orleans, La. 
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riG. I. The bowel has been opened to demonstrate the 
lesion. Note the difference in the diameters of the ilciim and 
colon. 


and the conjunctivac were slightly injected. The 
patient was edentulous. The heart and lungs 
were negative on physical examination. Tiie 
blood pressure was 126/94. On examination of 
the abdomen there was no rigidity. It was 
thought that the liver was either enlarged or 
that a mass could be palpated in the liver area 
which was not tender. There was tenderness 
in the lower abdomen but no masses could be 
felt. Rectal examination was negative except 
for a moderate enlargement of the prostate. 
The temperature chart showed a dailj' after- 
noon rise of o.4'’c. to o.8°c. The pulse rate 
ranged between 70 and 90; the rcspiratoiy rate 
between 18 and 24. 

Urinalj’^sis showed no pathological findings. 
There were 7>500 white cells with a differential 
count of 75 neutrophiles, 3 cosinophiles, i 
basophile and 21 lymphocj-tcs. The hemoglobin 
was 15 Gm., while the blood Kahn and Wasser- 
mann tests were negative. The icterus index 
was within normal limits. The prothombin time 
was 16 seconds %Yith 60 per cent prothrombin 
activity. The blood sugar was within normal 
limits. The total proteins were 7.28 Gm. with an 
A/G ratio of globulin, 2.17 Gm., albumin, 
5.1 1 Gm. The N.P.N. was 41.4 mg. and the 
plasma chlorides were 42.0 mg. Gastric 
analysis revealed the absence of free hydro- 
chloric acid. 

Repeated stool examinations were positive 
for occult blood. Numerous Trichomonas 
hominis cysts and Trichocephalus trichiura ova 
were found. No amebae could be found in tlie 
stools and the complement fixation test for 
amebiasis was negative. 

Roentgenograms of the heart and lungs 


showed no abnormalities. In spite of frequent 
.\-ray studies of the gastrointestinal tract the 
only positive findings were a narrowing of the 
terminal ileum interpreted as possible ileitis 
and some signs of avitaminosis. The terminal 
ileum could not be visualized with a barium 
enema although several attempts were made. 
On November 21, 1945, the patient was trans- 
ferred from the medical to the surgical service 
where he was prepared for exploration which 
was performed on December 3, 1943. 

At operation a large constricting mass about 
8 cm. in diameter was present in the ileum just 
proximal to the ileocecal valve. The colon ^Yas 
collapsed and the terminal ileum hx'p'^rtrophied 
and dilated. Enlarged lymph nodes in the 
mesentery’’ and in the region of the celiac axis 
were noted. The terminal ileum and ascending 
colon were resected, a Mikulicz type of opera- 
tion as described by Lahey® being deemed 
advisable in view of the condition of the ileum 
resulting from chronic obstruction. Closure of 
the ileocolostomy was considerably delayed due 
to extensive excoriation of the skin and gross 
contamination. Closure was finally effected in 
the face of considerable residual excoriation 
and contamination. 

The pathological report (by Dr. Joseph M. 
Lubitz) was as follows: 

“Gross Description: A piece of bowel is 
removed which includes the terminal ileum and 
cecum. The ileum is dilated. The serosal cover- 
ing is dull in color, deepty congested. The 
mucosal surface is similarlj" congested. At the 
terminal ileum, just proximal to the ileocecal 
valve there is a crater, measuring 7 x 4 cm. 
At the proximal portion there is an elevated. 
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Fig. 2. Photomicrograph, reticulum cell sar- 
coma. Tumor cells invade mucosa and 
muscularis. 

firm margin surrounding it. In the central 
portion of this mass, there is a constriction 
which barely admits the point of a 5 mm. probe. 
In this portion the tissue is firm, gray in color 
and rubbery hard in consistency. This firmness 
extends to the wall and forms a node on the 
mesenteric attachment, measuring 5x3 cm. 
The base of this ulcer is corrugated and smooth. 
TJie ileocecal valve is patent. The cecum and 
ascending colon measure 15 cm. Here, too, the 
peritoneal surface is congested but is smoother. 
A mass from the mesentery' is submitted, meas- 
uring 4x1 cm. On section numerous small 
nodes are found. One, however, is slightly en- 
larged, measuring 5x2 cm., which is firm and 
pinkish gray in color. 

“Microscopic Description; The mucosa is 
denuded. The entire submucosa is thickened 
and infiltrated by a rather uniform tj'pe of 
cell. This extends up to the muscularis and 
invades it. The cell is large, pale, with promi- 
nent nucleolus and well defined nuclear mem- 
brane. The cj'toplasm is indistinct and syncj'tial 
in nature. The shape of the cell is polyhedral 
or fusiform. Mitoses are frequent. Occasional 
giant tumor cells are present. There are in 
places attempts at alveolar structure but for 
the most part it is undifferentiated. The tumor 


Fig. 3. Photomicrograph, submucosa, show- 
ing cellular detail of tumor. 

has invaded the muscularis. The serosa is 
edematous and covered with a deposit of fibrin 
and polymorphonuclear cells. 

“The lymph nodes show a marked follicular 
hj-perplasia of reticulum cells and a rare 
mitotic figure. However, by means of the 
ordinary stains and the reticulum stains it has 
been impossible to locate any tumor cells in 
several blocks of tissue. 

“Diagnosis: Reticulum cell sarcoma; chronic 
lymphadenitis of mesenteric lymph nodes.” 

CONCLUSION’S 

Except for extreme excoriation and in- 
fection which delayed closure of the ileo- 
colostomy, recovery was uneventful. When 
last seen July 9, 1946, the patient was 
preparing to resume his occupation as a 
merchant seaman. 

references 

1. Dinsmore, R. S. and Anxona, V. C. Reticulum cell 

sarcoma of jejunum. Report of a case. Clereland 
Clin. Quart., 1 1 : 77, 1944. 

2. G.kll, E. a., and .M.\llory, T. B. Malignant 

lymphoma: a clinco-pathological suia’cv of 618 
cases. Am. J. Path., 28: 381, 1942. 

3. Lahey, Frank H. Carcinoma of the colon. Am. J. 

Surg., 22: 64, 1933. 

4. Reticulum cell sarcoma of ileum (Cabot case 26,21 1). 

iVetr Ensland J. Med., 222: 882, 1940. 



INFLAMMATION OF THE VERMIFORM APPENDIX BY 

METALLIC MERCURY 

Walter Birnbaum, m.d. 

SAN FRANCISCO, CALIFORNIA 


T he method for rapid intestinal intu- 
bation with the Miller-Abbott tube 
described by Franklin I. Harris of 
San Francisco has been a real contribution 
to the technic of intestinal decompression^ 
This procedure is the one in which the 
terminal balloon is weighted with metallic 
mercury to facilitate its passage through 
the pyloric sphincter. 

It has been stated that no fear need be 
held concerning the possible dangers to the 
patient if the balloon breaks as the mer- 
cury is not absorbed from the gastroin- 
testinal tract. Pharmacologic texts 
substantiate this view. 

The differences in action of the various 
mercury compounds are due to variations 
in the solubility and dissociability of the 
several salts. Even the metal maj' be oxi- 
dized and absorbed when it is applied to 
large surfaces or injected into the blood 
in a state of fine division. Examples of 
toxicity from metallic mercury are cited 
following the inhalation of mercury vapor 
or the application of mercury ointment to 
the skin. 

The author has observed an instance of 
irritation of the vermiform appendix by 
metallic mercury in a case of carcinoma of 
the rectum. 

CASE REPORT 

A twenty-eight year old white male (H. L.) 
was admitted with an obstructing carcinoma 
of the rectosigmoid. A Miller-Abbott tube was 
introduced a few days before surgery and 
metallic mercury introduced into its terminal 
balloon. The balloon ruptured and allowed the 
liquid mercury to escape into the intestinal 
tract. The course of the mercury was followed 
by x-ray. Within twenty-four hours all of the 
mercury had migrated to the large bowel 


except for a portion which had been entrapped 
in the appendix and, being radio-opaque, had 
produced a distinct shadow on the x-ray plate 
of an engorged appendix. (Fig. i.) The ap- 
pendix was removed at the time that colostomy 
was performed. The appendix was 9 cm. in 
length, distended, injected, and had lost its 
normal peritoneal sheen. 

The pathological report states: “The organ 
is swollen, succulent and the serosa is engorged 
and edematous. Opened longitudinally, the 
lumen is found to be filled with fluid, clotted 
blood and small pieces of yellowish soft tissue. 
Small globules of metallic mercury are seen in 
the bloody contents and adjacent to the surface 
of the mucosa. The tip has a thickened wall 
and the lumen is filled with clotted blood and a 
few globules of mercury. The mercurj’’ globules 
are identified bj' amalgamation with gold foil. 
Microscopic; Six sections are taken at various 
levels. There is widespread hemorrhage in the 
depths of the mucosa with ulceration of large 
islands of the outer portion of the mucous mem- 
brane. The remaining mucosa is infiltrated with 
polymorphonuclear and eosinophilic leukocjftes 
and plasma cells. The germinal centers of the 
lymph follicles show focal necrosis. The sub- 
mucosa is thickened by a dense connective tissue. 
The muscularis is infiltrated with eosinophilic 
leukoc3U;es. The serosa shows a tremendous 
engorgement of the blood vessels with early 
exudation of polymorphonuclear leukocj'tes. 
Many areas of hemorrhage are seen in the 
serosa. Diagnosis; Acute appendicitis. The 
inflammatory process is apparently due to the 
direct action of metallic mercury.” (Figs. 2 
and 3.) 

No toxic physiologic abnormalities were dis- 
covered during study of the patient preopera- 
tively after the accidental rupture of the 
balloon had occurred. Subsequently a resection 
of the rectosigmoid was undertaken by the 
author with uneventful recovery. The patient 
was discharged from the hospital in good 
general condition. 
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Fig I Vermiform appendix filled with metallic mercury. Several 
globules are seen in ascending colon. (This picture is reversed; the 
appendix shows on the opposite side.) 





Fig. 2. Cross section of vermiform appendix; approxi- Fig. 3. Cross section of vermiform appendix, 

matelv X 5. Note globules of metallic mercury, 
hemorrhagic detritus in lumen and edema of appendi- 
ceal wall and of meso-appendix. 
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SUMMARY AND CONCLUSIONS 

A case is described of acute inflamma- 
tion of the vermiform appendix due to the 
presence in its lumen of metallic mercury, 
accidentally introduced when the balloon 
of a Miller-Abbot tube, filled with mer- 
cury, ruptured. 

The lumen of the appendix was dis- 
tended by the mercury which alone could 
account for the ulceration and hemorrhage 
in the mucosa. Bacterial invasion quickly 
follows a break in the mucous membrane. 
A direct toxic action by the mercurj' is not 
likely in view of its insolubility. 

There was no apparent mercury poison- 


ing from free mercury in the intestinal 
tract. The mercury in this instance was 
trapped for a longer period of time than 
that reported in other cases. 

In the new tube described by Dr. Harris, 
which embodies the same principle, there 
is less chance of the bag breaking. 
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CoNSTip.ATioN is SO usual in the early stages of acute appendicitis that 
when diarrhoea accompanies it the true diagnosis is liable to be overlooked. 
If diarrhoea is accompanied by even slight, but constant, tenderness and 
some rigidity in the right iliac fossa, other things being equal, the appendix 
should be explored. 

From "A Short Practice of Surgery” by Hamilton Bailey and R. J. 
McNeill Love (H. K. Lewis & Co. Ltd.). 
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SET OF BONE CHISELS, OSTEOTOMES AND GOUGES 

Henry W. Meyerding, m.d. 

Section on Orthopedic Surgerj% Mayo Clinic 
ROCHESTER, MINNESOTA 


D uring the recent World War ii, 
when it became difficult to obtain 
surgical instruments, I designed, 


permit proper grasping power and control 
of the cutting edges. When too short, 
thej^ also obscure the view of the operative 


from broken and discarded material or field- 

ordinary hardware carpenter tools, a set All of the instruments are ro inches 
of chisels, osteotomes and gouges, which (25.4 cm.) in length, which permits the 




Fig. 1. Chisels: a, ?s inch (i.o cm.) in 
width; 6, }4 inch (1.3 cm); c, 5.s inch (1.6 
cm.); d, ?4 inch (1.9 cm.); e, J-s inch (2.2 
cm.), and/, i inch (2.9 cm.). 


Fig. 2. Osteotomes: a, "s 
inch (1.0 cm.) in width; b, 
inch (1.3 cm.) and c, 
I inch (2.5 cm.). 


have proved practical and are in daily 
service at the Mayo Clinic. I found 
that the usual chisels, osteotomes and 
gouges employed in bone surgery were 
deficient in size, especially length, the 
handles therefore being too small to 


surgeon to reach the depths of wounds 
encountered in operations on the spinal 
column and thigh and not obscure vision 
of the operative field. There is also ample 
length of the shank, which permits sharpen- 
ing of the instrument for years. All of 
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PRESIDENTIAL ADDRESS 

Ralph G. Carothers, m.d. 
Cincinuali, Ohio 


S OME years ago when I helped write the 
constitution of this Association I did 
not realize that soniedaj'- I would be 
elected president and have to make a presi- 
dential address. Had I been able to see that far 
into the future I still do not believe I would 
liave realized how difficult suph a project 
could become. However, I will do the best I 
can for I believe that no matter how arduous a 
task, it is a small price to pay for the honor of 
having been elected your president. 

Years have passed now since this Association 
was organized and this is only our seventh 
session; had it not been for the war it would 
have been our ninth. And we really had one 
other, namely, the organization meeting in San 
Francisco in 193S. Therefore, this should have 
been our tenth meeting. As a result of the 
passage of time some familiar faces have dis- 
appeared and many new ones have come in. 
I shall try to address most of my remarks to 
these new members so they may, in a way, 
catch up with the aims and traditions of this 
Association and know something about the 
origin. 

It was a ^•ery cold rainy day in December, 
1937, when a small group of us sat together at 
luncheon at the meeting of the Y'estern Surgi- 
cal Association in Indianapolis. Among those 
who are present were: Drs. Edgar L. Gilcreest, 
EsIie Asbury, William Cubbins, Arthur Metz 
and I. There may have been some others but I 


do not remember now who thej’’ were, nor do I 
remember just how the subject of trauma came 
iip. However, it was evident that we who were 
sitting together .were very much interested in 
that subject and were not getting too great a 
kick out of some of the other papers which were 
being read at the meeting we were then attend- 
ing. The net result of the matter was that sug- 
gestions were made for the formation of an 
association such as we have today. As a 
matter of fact, we talked about it so much that 
we decided to hold another meeting the follow- 
ing week in Birmingham, Alabama, where the 
Southern Surgical Association was convening. 
At that meeting several more were added to 
our little gang, as it were, and we talked loud 
and long of the possibilities of forming the 
association. The net result was that a tem- 
porary committee was organized of which Dr. 
Gilcreest was made chairman and I the 
secretary. 

Others on that committee were: Dr. William 
L. Estes, Jr., of Bethlehem, Pennsjdvania; 
Dr. Charles C. Green of Houston, Texas; 
Dr. R. Arnold Griswold and Dr. Frank P. 
Strieker of Louisville, Kentucky; Dr. Kellogg 
Speed, Dr. Albert H. Montgomery and Dr. 
Arthur R. Metz of Chicago; Dr. Ross A. 
Woolsey of St. Louis and Dr. George . 
Swift of Seattle. 

This was followed as months went on by 
many trips on my part and also on the part of 
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Dr. Gilcreest to various parts of the country to 
interview and discuss the matter with many 
men. In addition to this a great man}’' letters 
were written. As a result of these many inter- 
views, many of which were held all the way 
from New York to Los Angeles and up into 
Canada, a good list of men who might be 
interested in such an association was developed. 

A letter was drafted after consultation with 
various members of the committee, the letter 
was signed by Dr. Gilcreest and sent out to 
the men who were on our list. These men were 
invited to meet in San Francisco on June 14, 
1938, which was Tuesday of the week of the 
meeting of the American Medical Association. 

A goodly number appeared at that meeting 
and the association was formally organized and 
set into motion. Dr. Kellogg Speed was made 
the first president. Dr. Edgar L. Gilcreest the 
president-elect, Dr. Frazer B. Gurd, vice 
president. Dr. Arthur R. Metz, treasurer, and 
Dr. R. Arnold Griswold, historian, and I 
secretary. The council which was also elected at 
the same time consisted of: Drs. Casper R. 
Hegner, Charles C. Green, Hubley Owens; 
Gordon M. Morrison and Grover C. Penberthj'. 

Now it may be interesting to the younger 
members here today to know whj' we were 
motivated to form such an organization. The 
reason was a simple one. We were interested 
in the surgery of trauma and most other sur- 
geons were not. All of us were members of one or 
more of the older, well organized, surgical organ- 
izations and we had attended meetings regularly 
and enjoyed them very much. But we heard 
very little on the subject of trauma. In fact, this 
has been true for sometime. 

Some years ago trauma played a large part 
in the work of the surgeons of any one large 
city hospital. In fact, there was in those daj's, 
just surgery, general surgery it was called, and 
it included practically everj'thing in the entire 
field. There are men living today who have 
done operations from the eye to the toes. Sir 
Berkley Moynihan treated fractures, or at least 
his house surgeon did; Hugh Owen Thomas 
wrote on peritonitis and there was the Lane 
plate and the Lane kink. The scope of surgery 
had not been developed to the extent that it is 
today, and trauma occupied a very large part 
of what there was. Howe\’er, at about the turn 
of the century before automobiles had become 
common and before the machine age of today, 
specialism began to appear in surgery. This 


was brought about partly by the improvement 
in anesthesia, operating technic and the 
development of new instruments. The result 
was that more and more surgeons became 
interested in elective surgery and more and 
more operations within the cavities of the body 
were performed. These operations were more 
exciting; they paid better; they could be done 
at a more convenient time. There was more 
drama in this newer surgery. After all, cutting 
off a man’s leg was not much different from 
cutting off a horse’s tall, but to go into the 
abdominal cavity and remove some part of the 
stomach and put it all back together — well 
that was as thrilling as a Blalock operation is 
now. The development of the specialities and 
the multiplication of instruments became so 
great that after a while it seemed impossible or 
at least improbable that anyone would master 
the technic of more than one or two specialities. 

Now the development of the surgical speciali- 
ties was, in many respects, a good thing. The 
field was broadened to a tremendous degree. 
New surgical approaches to many old diseases 
which had proved incurable in the past were 
developed. A great deal of good came out of 
the movement. But there was one rather unfor- 
tunate phase of this trend, and that was as 
each specialty developed the proponents 
seemed to drop the trauma part of whatever 
organ or area they proposed to treat. One 
could hear the remark made on every hand, 
“Oh, I don’t treat fractures, I turn them 
over’’; “I don’t handle those things, I don’t 
want to go into court’’; “I don’t want tcygeiT 
called out at night”; “the best way to'ffeat a 
fracture is to send it to your worst enemy.” 
In addition to this there arose another phase 
of the matter, namely, the Industrial Com- 
missions and insurance companies became 
interested in these cases and this brought a 
little money into the picture. It was only a 
little money and entailed a great deal of addi- 
tional paper work. In many instances an infer- 
ior t}Tpe of practitioner began to grab the 
injured workmen, so that in some areas it 
became rather disgraceful to handle such cases. 
Treating cases of trauma was rather like 
practicing criminal law. 

The net result of all this was that when 
World War i broke out the surgeons of the 
various countries were to some extent stymied 
with war wounds. They had not seen the 
horrible automobile accidents which we see 
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everyday, for most of these men had spent all 
their time doing elective operations and except 
for acute appendicitis and empyemas thej'' 
worked largely with clean cases. There were 
plenty of men who could perform brilliant 
surgical operations up at the front at the 
casualtj’ clearing stations but ^'er3’^ few seemed 
to know how to handle these patients after 
they got back to the base. The result was that 
more and more hospitals in England and in 
France were getting more and more filled with 
people who were seriously injured and getting 
not very good care. Dr. Gilcreest knows this 
first hand from his experience in the Balkan 
area; I saw it when attached to the British 
Army and a good many others here saw it, 
too. 

But there were men like Norman Kirk and 
Paul Hawley and others who stayed in the 
service and saw to it that when World ^Var ii 
broke out our Medical Corps had nothing to 
be ashamed of. And there were some others of 
us who back in civil life attempted to make 
surgery of trauma, which was increasing 
rapidly, interesting and decent. 

Soon after World ^^^ar i. Dr. John A. Cald- 
well formed a fracture service in the Cincinnati 
General Hospital, and Dr. Eslie Asburj’^ and. I 
formed one in the Good Smaritan Hospital in 
Cincinnati. Out of these two services many 
young house surgeons were trained in the 
practice of the surgery of trauma. The move- 
ment became so popular that now every hospi- 
tal jn and about our part of the country and a 
great many others, too, have such services. 

So here we are today a group of surgeons 
gathered together for the purpose of studying 
the problems connected with trauma to the 
human body. I like to think of this as the 


fundamental of all surgery. After all, surgery 
began with the incision and drainage of pus, 
the amputation of the hopelessl}’’ diseased 
parts and the repair of injury. Man}’’ things 
have happened to eliminate pus. We just do 
not have as much of it as we did at one time. 
To go back a little, when I was house surgeon 
in 1919, I saw appendectomies at an average 
rate of ten a da}^ and I cannot recall one clean 
case. Today one sees the appendix removed 
cleanlj’’ far more often than otherwise. Not 
so very man}’’ years ago radical mastoid opera- 
tions were very common. There are many men 
today who have never seen such an operation. 
Sometimes we do not even operate for osteo- 
myelitis. What has happened to infections may 
happen to hopelessly diseased parts in another 
way. Someday somebody will find something 
to do about cancer and it will probably not be 
a surgical operation. But there is left the repair 
of injury and that will go on as long as man goes 
on. An Association like this is settled for a long 
existence because it deals with the very funda- 
mentals of surgery. 

Now one more word which I wish to direct 
primarily to our new members. Come to 
meetings; get acquainted. Those of us who have 
been coming to this Association have got out of 
it a great deal more than just surgical knowl- 
edge. We have formed friendships and associa- 
tions that will go on for life and these are some 
of the most valuable possessions one can 
acquire. You new Fellows would not have been 
selected to sit here with us if we did not expect 
that you would become one of us in every way. 
So as I said before, come to the meetings, come 
and read papers, come and carry on the tradi- 
tions of The American Association for the 
Surgery of Trauma. 


Mgiiui Micks 


FURTHER STUDIES IN SKULL FRACTURES AND BRAIN 

INJURIES 

Harry E. Mock, 

Chicago, Illinois 


T he purpose of this paper is to sum up 
the experiences of one who has ridden a 
surgical hobby for twenty-five years. For 
those who may be critical of a general surgeon's 
interest in this highh- specialized trauma, it 
should be pointed out that tliis study began 
before the advent of neurosurgeons in Chicago. 

During these twenty-five years this author 
has: (i) Studied almost all of the artieles 
appearing in the literature under various titles 
of “Skull Fractures,” “Brain Injuries,” “Head 
Injuries,” “ Cranio-cerebral” or “Cerebro- 
cranial Injuries” and speeial subjects per- 
taining to these; (2) developed two survey 
sheets which have been used by himself, his 
associates and about twenty-five very altruistic 
and cooperative surgeons throughout the 
country in survej'ingthe hospital records of con- 
secutive patients with prox'cd and practically 
proved skull fractures for five-year periods in 
twenty-six hospitals (in a few instances head 
injuries xvithout fractures have been similarly 
surveyed) and (3) personally treated over 400 
patients with proved and practically proved 
skull fractures and assisted in the treatment of 
163 such patients seen in consultation. 

In the same period he has treated 695 
patients with head injuries without proof of 
fracture, patients who were unconscious or had 
some form of disturbed consciousness sufTici- 
entlj" serious to warrant at least six days of 
hospital observation and treatment. Another 
one-hundred eonsultations occurred for those 
patients with head injuries. 

The keynote of this paper is what influences 
brain injury mortality rates and hoxv may the 
same be reduced. The deductions herein set 
forth are based upon the experiences of other 
authors who have reported on consecutive 
cases with data concerning treatment and 
mortality rates, the studies of the manage- 


ment of consecutive cases in these twenty-six 
hospitals and their mortality rates as xvell as 
upon the author’s personal experiences. (Table 
I.) 

WHO MUST TREAT BUAIN INJURIES 

Craniocerebral injuries occur wherever auto- 
mobiles arc driven, trains arc run, airplanes are 

Table i 

CONSECUTIVE SERIES CRANlOCUUEnnAL INJURIES 


A. Studied from literature 1900-1946 15,426 

B. Studied from Kun.-cycd hospital records 

1. 1928-1935 3, >56 

2. 1935-1940 3,' o 6 

3. 8 small hospitals 1939-1945 282 

Ci Personally treated and seen in consultation: 

1. Skull fractures 5^4 

2. Mead injuries without fractures 695 


Total 23.249 


flown, power machines or horses are used or 
homes with stairways, bathtubs or waxed fleers 
are built. The faster the wheels of industry 
turn and the greater the farm production be- 
comes the more the number of brain injuries 
increase. Games and the pastimes of the young 
and old, kicks from domestic animals and con- 
flicts between individuals add to the incidence. 
The victims of this trauma frequent our 
smallest as well as our largest hospitals. In 
fact, there are many small but well equipped 
hospitals located near extremely busy through 
highways or near industrial centers where the 
number of craniocerebral injuries treated far 
exceeds the number in certain of our well 
established neurosurgical centers, ^^fl^en we 
consider that the above potential etiologic fac- 
tors are scattered all over the land it is evident 
that every hamlet, village and city will hax^e 
their quota of craniocerebral injuries. 

It is noteworthy that in approximately 6,500 
cases collected from twenty-six hospitals, 34-6 
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per cent ^Yere treated by or had neurosurgeons 
available, while in 65.4 per cent there were no 
neurosurgeons handy for the management of 
the patients. This further demonstrates that 
brain injuries are largely the responsibility of 
the general surgeon. 

Moreover, the majority of deaths from skull 
fractures and brain injuries occur in the first 
twenty four hours, depending upon the elTicacj’^ 
of the management. In the author’s series of 
cases, 64 per cent of the total number of fatal 
cases died within the first twent}'^ four hours, 
while 60 per cent of these first day deaths 
occurred in the first six hours following the 
injur3^ In the consecutive cases surve3'ed 
from twenty-six hospitals 47 to 60 per cent of 
their total deaths occurred in the first twenty- 
four hour period. Thus it is evident that the 
type of management rendered during the first 
twenty-four hours, and especial^’- during the 
first six hours, spells life or death for many 
of these victims. 

Given the wide distribution and the high 
preponderance of deaths in the first twenty-four 
hours it is axiomatic that: 

(1) A large proporlion of bravi injuries must 
be treated in hospitals Jar removed Jrotn 
the ce 7 iters ivbei'c iieurosurgcoiis ivork. 

(2) The Jidl responsibility for reducmg the 
mortality rate in the majority oj instances 
rests upon the shoidders oJ the general 
physicians and surgeons xrho Jirst see these 
patieiits. 

In the subsequent da3"s certain intracranial 
conditions ma3’' de^"eIop which make the pres- 
ence and aid of a specialist in brain injuries 
mandator3^ It is here that the neurosurgeon 
enters the field. Constantb’^ remember that 
during the acute stage the specialist must go to 
the brain injuri/- not the brain injiny to the 
specialist. 

WHY SKULL FRACTURES? 

Several 3'^ears ago a neurosurgeon wrote the 
author as follows: “This continued talk about 
skull fractures is extreme^’- irritating to a 
neurosurgeon Avho realizes that the brain is 
the important structure and not the skull.” 

We still contend that prOA^ed or practical^’- 
proA^ed .(basal fractures altogether) skull frac- 
tures furnish the best common denominator for 
eA’aluating the comparatiA’^e seriousness of an3’' 
consecutiA-e series of brain injuries. We all 


agree that it is not the skull fracture that is 
material, AA'ith the exception of depressed and 
compound fractures and certain linear fractures 
crossing branches of the middle meningeal 
arter3’' or dural sinuses, but rather the amount 
of brain injur3'’ that determines life or death for 
the patient. No thoughtful surgeon absolute^’' 
ignores the skull fracture per se. 

HoAA'eA''er, in reAUCAA’ing man3'' published 
articles on the subject of head injuries one finds: 

1. Certain authors include all head injuries 
AA’ith a history or evidence of imconscious- 
ness in their consecutiA^e series of cases 
used to determine the mortalit3'’ rate. 
Man3’’ include, AA'hile others eliminate, 
those head injuries AA'hich remain under 
obserA’ation in the hospital onb’’ tAventy- 
four to fort3’-eight hours. Mortality 
rates published from such series A’ar3'' 
from 4.5 to 10 per cent. 

2. Certain authors include all head in- 
juries AA'hich shoAved blood in the spinal 
fluid or had proA-ed skull fractures. 
Their mortality rates A'^ar3’’ from 17 to 21 
per cent up to as high as 33 per cent. 
This classification invoK'es practicalh’’ 
a routine lumbar puncture, performed 
in the majority of cases as a diagnos- 
tic procedure but realh’ for statistical 
purposes. 

3* The author, reporting on proA’cd or 
practicalb^ proA’ed skull fractures in 421 
cases treated personalb’’, has a mortality 
rate of 16.8 per cent. If he adds those 
A'’er3’’ serious head injuries, Avithout proved 
skull fractures but Avith blood in the spinal 
fluid, his mortalit3" rate jumps to 20 per 
cent, comparable to that shoAvn b3'' 
Wright, Fa3’^ and Rolette and Weiner, 
authors Avho included trub’ serious head 
injuries AA’ith their skull fractures. 

4 - HoAA'eA'er, if he adds the total number of 
head injuries treated b3" him since 1928 
to his total number of skull fractures, 
the author has a series of 1,119 head 
injuty cases. These 698 patients Avith 
head injuries AA’ithout proof of skull 
fractures include onb’’ patients Avho 
shoAA’ed unconsciousness and aa'Iio Avere 
retained in the hospital for obserA’ation 
and treatment for at least six da3"s or 
longer. The mortality rate in these head 
injur3" patients Avas 9 per cent, Avhile the 
total mortality rate for the 1,119 skull 
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fractiirc-brain injury cases was 12 per 
cent. 

Since, in the author’s large series of eollcetei! 
cases secured from hosirital records he had no 
opportunity of studying their consecutive run 
of head injuries without skull fracturc.s'. he. 
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therefore, uses for comparison his and their 
series of proved or practically proved skull 
fractures. This gives the common measuring 
rod for comparison of methods of management 
and the varying mortality rates between all the 
hospitals studied. With few exceptions the 
presence of the skull fracture is no indication 
of the management needed. 

HOW SERIOUS ARE SKULL FRACTURES? 

Many serious head injuries with brain 
trauma do cause deaths even when a skull 
fracture is not present, but in every consecutive 
series of patients with trub' serious head in- 
juries without fractures studied from the 
literature, from the collected cases and from the 
author’s personal series the mortality rates for 
head injuries varied from 5 to 1 5 per cent lower 
than for skull fractures. 

In 1931, the author reported on his first 
consecutive series of one-hundred patients with 
proved and practically proved skull fractures. 
These were classified into four groups according 
to the treatment administered. The signs and 
symptoms which seemed to depict the under- 
lying pathologic condition in each group were 
then analyzed to ascertain the wby for the 
treatment given. He has continued this classifi- 
cation. It has furnished him increasing knowl- 


edge concerning those signs and symptoms 
which demand a given treatment, ('fable n.) 

from his 6<)H jiatients with serious head 
injuries without fractures the last 150 were 
analyzed and groujied as to treatment. (Table 
in.)' 
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Tables u and in give another excellent ex- 
ample of the comparative seriousness of proved 
skull fractures and of head injuries without 
fractures. The more one dilutes his skull frac- 
ture series uith head injury cases without 
fractures the lower his mortality rates decline. 

Grading each skull fracture case record 
from each of the nineteen hospitals surveyed 
from 1933 >940, according to observation, 

interpretation of signs, symptoms and treat- ' 
ment administered. Mock and Mock, Jr. were 
able to classify these hospitals into good, 
average and poor management groups. Table 
IV shows the mortality rate in each hospital 
group. 

HOW SERIOUS ARE VARIOUS TYPES OF FRACTURES 

Three thousand one hundred ninety-four 
of the collected skull fracture cases from nine- 
teen hospitals, including 300 of the author’s, 
were studied to ascertain the location of the 
fracture. These were divided among the nine- 
teen hospitals classified according to good, 
average and poor treatment. The death rate 
according to location of the fracture is shown 
(Table iv) it also gives the relative seriousness 
of vault, base and combined vault-base 
fractures. 

It is evident that vault fractures give the 
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lowest mortality rates. Mortality rates as low 
as 4 to 9 per cent for simple vault fractures have 
been reported in the literature. The good (a to 
d) and average (e to i) hospital groups and the 
author’s series confirm these assertions. In 
the poor management group, even though 50 


lying brain and not the fracture is the cause of 
death. Since we cannot lift off the vault of the 
cranium and directly visualize the tj^je and 
character of this cerebral damage in vivo, it is 
impossible to make a comparable classification 
of brain pathology similar to the cranial pathol- 


T.ABLE IV 


LOC.ATION OF FRACTURES -AND DE.ATH R.ATE 


Hospital, No. Cases 

Total 
Deat h 
Rate, 
Per Cent 

Vault, 
Per Cent 

1 

Death 
Rate, 
Per Cent 

I 

Base, 
Per Cent 

1 

Death 
Rate, 
Per Cent 

1 

Com- 
bined, 
Per Cent 

1 

De.ath 
Rate, 
Per Cent 

Author’s 300 cases 

Hospitals A to D, 324 cases ! 

Hospitals E to I, 1,822 cases ! 

Hospitals J to S, 748 cases 1 

Totals — 3,104 cases 

i 

16.6 

10.7 

30.2 

33-2 

34.0 
50.9 

45.0 j 

50.0 

5.8 
9.0 j 
10. 8 
22.7 

30.0 
24.7 

39 0 

25.0 

20.0 

38.0 

51 .8 
62.5 1 

36.0 i 
24.7 

16.0 
23.6 

24.0 

20.0 

17.2 

25.4 

914 

28% 

1,384 

43 % 

187 

13 - 5 % 

■9S6 

30% 

492 

50% 

666 

20% 1 

1 

137 

20.5% 


In 79 o location not stated. 


per cent of their fractures were vault fractures, 
the mortality rate more than doubles that 
shown in any of the other groups. It was in this 
poor management group that the “do nothing” 
treatment and “watchful neglect” were chiefly 
practiced. The fact that it is a vault fracture 
does not limit active treatment. 


ogy. Here we must depend upon the signs and 
symptoms of each individual patient to even 
approach a true diagnosis of the cerebral 
pathology. 

The time-honored classification of concus- 
sion, contusion, laceration and hemorrhage still 
is sound. Unquestionably, there are thousands 
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COMPLICATED VAULT FRACTURES 


Source 

1 

Death 

Rate 

Depressed 

Compound 

Compound 

Depressed 

! 

Cases 

Deaths, 
Per Cent 

Cases 

Deaths, 
Per Cent 

Cases 

Deaths, 
Per Cent 

Author’s 

300 

16.6 

33(11%) 

18 

1 

9(3%) ! 

33-3 

6 ( 2 «: 7 ) 

50.0 

Hospitals A to D 

324 

19.7 

25 

20.0 


100.0 

4 

50.0 

Hospitals E to I 

1,822 

29.0 

too 

1 21 .0 

60 j 

i 53-3 

15 

26.6 

Hospitals J to S 

748 

33-2 

85 

31-7 

55 1 

j 38.2 

; ‘3 

1 53-8 

8 Small hospitals 

2S2 

26.9 

38 

i 31-5 

'1 1 

1 27.2 

i 12 

i 58-3 

Totals 

m 

29-5 

S^c 

1 

1 

26.0 

OH 

45-3 

1 - 4 % 

45-4 


From 3,176 hospital records surveyed the 
complicated vault fractures were studied to 
ascertain the relative seriousness of depressed, 
compound and compound depressed fractures. 
(Table v.) 

With all the above described fractures, sim- 
ple and complicated, the damage to the under- 


of cases of simple concussion, especially in chil- 
dren and young adults, occurring daily which 
never reach the hospitals and, therefore, are 
seldom included in statistical studies. Unques- 
tionably, a variable degree of concussion, 
whether it is due to localized cellular changes, 
minute petechial hemorrhages or a commotio 
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cerebri, accompanies every contusion, lacera- 
tion and hemorrhage case. Furthermore, every 
laceration and hemorrhage is accompanied by 
a certain amount of contusion to the brain and 
every hemorrhage must have some type of 
laceration. The classification of hemorrhage in 
regard to extradural, subdural, subarachnoid or 
cerebral can often be made by signs, symptoms 
or character of the spinal fluid. However, in 
many cases the hemorrhage is accompanied 
with such extensive contusion and lacerations 
that the diagnosis is made at the autopsy table. 
Finally, all of the above except concussion 
unquestionably are accompanied by variable 
degrees of localized or generalized edema. Even 
in concussion microscopic studies might reveal 
microscopic amounts of interstitial fluid. 

From the standpoint of influence on the mor- 
tality rate, hemorrhages and lacerations rank 
first and contusions second. It is still a moot 
question whether simple concussion results in 
death. In our experience the cerebral laceration 
into the ventricle, giving almost pure blood in 
the spinal fluid, carries the highest mortality 
rate. The condition is suspected in life by doing 
the above mentioned spinal puncture. In sev- 
eral such patients treated by the author only 
one recovered. The tear into the ventricle was 
proved in six cases at autopsj". 

MORTALITY RATE IN RELATION TO ETIOLOGY 

The ratio of males to females with skull frac- 
tures in all the series studied showed approxi- 
mately the same relationship, viz., 83 per cent 
males and 1 7 per cent females, with the death 
rate approximately 5 per cent higher among the 
males, suggesting the greater hazard of the 
causal factors. 

The number of cases in each decade and the 
mortality rate for the given decade has been 
worked out in 3, 1 84 cases. The relationship be- 
tween the author’s series and the good manage- 
ment series, as regards age decades and 
mortality rates, remains fairly uniform. The 
increasing mortality rates as we progress from 
average to poor management is quite dramatic. 

Children survive skull fractures and brain 
injuries far better than adults. As a rule the 
treatment of these children need not be as dras- 
tic as it is in the older generations. In the earlier 
literature of this century, a hang-over from the 
teachings in the 1890’s, one gains the impres- 
sion that most surgeons believed “leave the 
skull fracture child alone and he will get well.” 


As a result manj’’ serious brain injuries have 
received “watchful neglect.” This tendency is 
reflected in the higher mortality rates in the 
average poor management and small hospital 
groups. While not occurring as often, certain 
children need spinal drainage the same as cer- 
tain adults. 


Table vi 
age period 


Age 

Period 

Good to Above* 
Aver.ige Treatment 

Average to Poor 
Treatment 

; 

From ' 
% to % 
Cases 

From ' 
% to % 
Deaths 

From 
% to % 
Cases 

1 

From 
% to 7c 
Deaths 

O-IO JT. . . 

5 to 17 

5 to 7 

i 

13 to 20 

15 to 20 

10-50 yr. . . 

65 to 70 

10 to 20 

57 to 75 

J5 to 35 

50-70 yr, or 
over 

13 to 2f) 

22 to 48 

4 to 30 

36 to 75 


Fox and Blankstein,* in 1941, reported on 285 
proved skull fracture cases in children treated 
in the Milwaukee Children’s Hospital between 
the years 1922 and 1939. There were fifteen 
deaths in this series of 285 cases, a mortality 
rate of 5.26 per cent. They believe that the 
majority of children show marked shock from 
their craniocerebral injuries and require the 
most painstaking management during the early 
hours following injur}'. Fortj'-six and six-tenths 
per cent of their fifteen deaths occurred in the 
first twenty-four hours. Their results are com- 
parable to the experiences of the author and 
the surgeons w'ho treated the children in the 
good management hospitals. These facts set a 
goal for the poorer management groups when 
their children mortality rates mount to 20 per 
cent, the age decade most kindfy responsive to 
treatment if given a chance. 

A more detailed analysis of the age decades 
reveals that as treatment descends from a good 
to above average management, downward to an 
average to poor management, a marked in- 
crease in the mortality rates for each age period 
may be expected. (Table vi). 

The cause of these brain injuries was studied 
in some 3,500 cases. The automobile caused 
from 36 to 50 per cent, the higher precentages 
coming from the metropolitan areas. Falls 
caused from 20 to 38 per cent; blows 12 to 21 
per cent; trains and streetcars 2 to 8 per cent, 
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with numerous other causes accounting for a 
fraction of i per cent of the cases. The mortality 
rate was highest in streetcar injuries, then 
trains and finally automobiles. 

MORTALITY RATES IN REGARDS TO SIGNS AND 
SYMPTOMS 

Time will not permit a detailed analysis of 
the innumerable signs and symptoms and their 
varied combinations which follow in the wake 
of a traumatized brain. There are certain out- 
standing facts, however, which should be men- 
tioned because of their marked influence on the 
mortality rate. It is from these facts, gathered 
from close observation of the patient, that 
prognosis concerning the outcome is made. A 
prognosis based upon the percentage of chance 
of recovery gives some comfort to the anxious 
relatives even though it is the proverbial 
“grasping at a straw.” 

Disturbed consciousness is, of course, the 
predominating symptom of brain injurjL It was 
present in some form in 85 per cent of 2,685 col- 
lected cases when the signs and symptoms were 
recorded fairly carefully. This group had 844 
deaths, or a mortality rate of 31 per cent. 

Unconsciousness varies from a mild semicon- 
scious condition to a deep loss of consciousness. 
It differs from coma in that there is an effort to 
respond to some spoken command, or in the 
absence of this, there still remains some definite 
response to pain stimuli, pinching of the arm or 
thigh causing the unconscious patient to move 
the part. In a coma there is neither sensorj' nor 
motor response. The disturbed consciousness 
may be modified or qualified bj' such descrip- 
tive terms as dazed, drowsy, stuporous or con- 
fused, noisy, delirious or a definite “lucid 
period.” In surveying these hospital charts an 
attempt was made to tally the state of dis- 
turbed consciousness under the descriptive term 
used most frequently by the surgeon, or in some 
instances by the nurses, who recorded the same 
terms on the hospital record. This does not give 
an exact picture of each case but in a large 
series of cases . it gives a fairly composite 
picture. 

Unconsciousness, as described above was re- 
corded in 30 per cent of this series of 2,685 cases 
and carried a mortality rate of 34.4 per cent; 
coma was recorded in 27 per cent of the cases 
and had a mortality rate of 65 per cent; dazed, 
drou'sx' and stuporous (seriousness increasing in 
that order) were recorded in 18 per cent of the 


cases and had a mortality rate of 22 per cent; 
cojijused, 77 om' and delirious were recorded in 7 
per cent and the mortality rate was 23 per cent 
Avhile lucid mlerval was described in 3 per cent 
of the cases and had a mortality rate of 25.5 per 
cent. This may well depict the extradural and 
sometimes the subdural hemorrhages which 
Munro and others claim are overlooked too fre- 
quently. Milder states of disturbed conscious- 
ness made up the other 15 per cent. 

When the above states of disturbed con- 
sciousness are accompanied with focal signs, 
such as twitchings, paresis in an extremity, 
hemiplegia, convulsions, the deep and super- 
ficial reflexes sluggish, completely absent or 
frequently changing in character and espe- 
cially if a Babinski sign is present, then the 
percentage of chances against the patient’s re- 
covery increases. His stock fluctuates, gradu- 
ally goes up or quickly slumps, according to the 
intensity and persistence of these signs and 
symptoms. Of all these signs, persistent focal 
phenomena and complete absence of reflexes 
are far more serious tokens than are convulsions 
and frequently changing reflexes. Remember, 
that fixed pupils, constricted, dilated or irregu- 
lar in size belong in the category of absent 
reflexes and offer grave indications of serious- 
ness. The retention of urine or bladder and rec- 
tal incontenance belong in the same category. 
Other signs which facilitate one’s estimate of 
the gravity of the situation are; 

Sloiced pulse and slou' respiration which were 
two of the constant signs frequent^' mentioned 
by the old writers and which they considered 
bad prognostic signs if they persisted. Pulse 
rates of 40 to 60 and respirations of from 4 to 
12 were recorded in many of the first twenty- 
four hour deaths. Unless pulse and respiration 
are recorded frequently, these signs are usually 
overlooked. This maj' account for the fact that 
some authors belittle their existence. When the 
slowed pulse and respiration are followed by a 
rapid and mounting pulse and respiration rate, 
one or both, or when the pulse becomes irregu- 
lar and Cheyne-Stokes respirations develop, 
their prognostic implications are deeply en- 
hanced; stabilization near normal is indicative 
of improvement. A persistently low diastolic 
pressure, 20 to 40 and even 60, is a grave indi- 
cation. When accompanied with a high or a 
mounting systolic pressure, thus giving a 
mounting pulse pressure, the situation becomes 
more grave. To the author the blood pressure 
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is a far more sensitive indicator of medullary 
compression than are the pulse and respiration 
rates. Fifteen years ago, in a sjmiposium on 
brain injuries, several speakers placed very 
little value on blood pressure information. In 
the recent literature practicaify all of the au- 
thors emphasized blood pressure information, 
especially the low diastolic and the increasing 
pulse pressure. This fact seems to confirm the 
author’s views which he expressed first in 1931. 

Edema of the lungs frequentty accompanies 
these blood pressure and respiratory signs of 
gravity. In some cases it may be due to di- 
rect medullary compression but coming so 
early after injury as it often does it is more 
probably on a reflex vagus basis. Whatever its 
cause it is exceedingly dangerous to the life of 
the individual. Many a brain Injury pa- 
tient has literally drowned to death. Manj’- have 
been saved b3' prompt postural drainage or 
aspiration. 

Temperatures of 100 to i02°F. are present in 
a great majority of patients with true brain in- 
jurj^ Subnormal temperatures as low as 96°, 
and in one case g 5 °v., were recorded in man}"- of 
the first few-hour deaths. The great majority of 
fatalities with earlj' temperature readings over 
I03°F. die in the first twelve hours, thus indi- 
cating a vety early disturbance of the beat 
regulating mechanism. In a lesser number of 
cases these high temperature readings may take 
two or more daj^s to reach extreme heights. In 
children the temperature may sometimes go to 
io6°f. with recover}' following. In onl}' two 
instances has the author seen such tempera- 
tures in adults who recovered. In adults with 
damage to the heat mechanism anj' tempera- 
ture reading of I03°F. or over warrants a grave 
prognosis, increasing in gravity with the rising 
temperature. In several patients the author 
witnessed temperatures of 108° and in two con- 
sultation cases it was recorded on rectal ther- 
mometers as high as iio^f. In one series of 
1,347 cases, 614 gave sufficient!}' careful tem- 
perature records to warrant the following de- 
tailed analysis. (Table vii.) 

Complications, that is, associated injuries and 
complicating diseases must be taken into ac- 
count in evaluating mortality potentialities. 
In a previous publication the author showed 
the effect of associated injuries upon skull frac- 
ture brain injuty mortality rates. (2) Suffice to 
say that the death rate increased from 4 to 1 1 
per cent in the good to above average manage- 


ment cases and from 12 to iS per cent in the 
poorly managed group when associated in- 
juries were present. 

A careful review of all these records indicates 
failure to observe the rules for treatment of 
shock, definitely enhanced by the associated 


Table v(t 

RECORDED TEMPERATURES IN 614 CASES 



Temper- 

ature 

No. 

Cases 

Deaths, 
Per Cent 


103-104 

28 

85.0 


104-105 

12 

S3.0 

During ist 4 hr. 

105-106 

3 

100.0 


106-108 

2 ^ 

100,0 


103-104 

29 

86.0 


104-105 

I I 

8i.S 

During 4 to 12 hr. 

105-106 

12 

100.0 


1 06-108 

H 

100.0 


I 03- I 04 

0 

0.0 


I 04- I 05 

0 

0.0 

During 12 to 24 hr. 

105-106 

I 

0.0 


106-108 

4 

75.0 


1 03-1 04 

6 

66.6 


104-105 

5 

60.0 

During 24 to 48 hr. 

105-106 

9 

88.8 


io6-to8 

3 

100.0 


108-109 

I 

100.0 


103-104 

8 

37.3 


I 04' I 05 

3 

66.6 

During 2 to 4 da. 

105-106 

3 

66.6 


106-109 

4 

100-0 


103-104 

1 

36.0 


104-105 

6 

66.6 

Over 4 da. 

105-106 

8 

25,0 


106-108 

8 

100.0 


109-110 


100.0 


Temperatures ranged from loo to 103 degrees in 
422 remaining cases with an average mortality rate of: 


1st 4 hr 44.0% 

4 to J2 hr 40.0% 

12 to 24 hr 13-5% 

24 to 48 hr 21 .0% 

2 days or more 25.0% 


injuries, scalp wounds sutured early, too many 
fractures immediately reduced, failure to use 
o.xygen, especially in the presence of fractured 
ribs, and failure to recognize early and boldly 
attack the ruptured viscus. One of the deaths in 
the autlior’s series occurred while the resident 
was suturing a scalp wound; another one might 
well be ascribed to too early and too active 



Voi.. I.XXIV, No. 5 


Mock — Craniocerebral Injuries Amcricnn Journai of Surgery 5^9 


treatment of the compound fracture; another 
one was probably due to overlooking the rup- 
tured spleen, altliough five other patients with 
ruptured spleens and one with a ruptured liver 
were recognized, operated upon at once and all 
but one saved. Several patients with skull frac- 
tures complicated by fractured ribs died in the 
earlier years of the author’s experience who 
today conceivably might be saved bj’ the use of 
oxygen, postural drainage and aspiration of the 
accompanying pulmonary edema. 

Meningitis is the bugaboo of skull fractures, 
especially fractures through the paranasal si- 
nuses. In fact, operations for repair of the dura 
in the presence of cerebral spinal fluid leakage 
have been strongly advocated to prevent men- 
ingitis, even though the operation itself carries 
a high mortality rate. The author has a menin- 
gitis rate of occurrence of 1.5 per cent in his 
personal cases and 3 per cent when his consulta- 
tions are included. Voris has reported on a 
series of cases showing the meningitis rate 
around 1 per cent. In the collected series of 
cases from the twenty-six hospitals the menin- 
gitis rate varied from .2 to 2.5 per cent. Menin- 
gitis should be reduced in these days of the 
sulfonamides, penicillin and streptomycin. 
However, future authors in reporting their 
results with these drugs in brain injuries, should 
bear in mind that the meningitis rate following 
cerebral trauma under old management was 
always exceedingly low. 

Pneumonitis in its various forms is the most 
dangerous complication recorded in skull frac- 
tures. Here the new drug therapy, and espe- 
cially the increasing use of oxygen and the early 
and more frequent postural changes in the pa- 
tient, will undoubtedly reduce the incidence of 
this grave complication. 

MORT.VLirV KATE INFLUENCED BY MANAGEMENT 

There arc many general principles of manage- 
ment of skull fractures and brain injuries con- 
cerning which ^Ye arc all more or less agreed. 
There are certain special rules of procedure 
governing the treatment of these injuries con- 
cerning which there is still entirely too much 
controversy. The controversies have influenced 
many a surgeon, seeing only the occasional 
brain injury case, to use a “do nothing” treat- 
nient, a "do too much” treatment or a form of 
management that is summed up by a slogan 
becoming quite popular today, “watchful ne- 
glect.” In other words, viewing brain injuries 


as a nationwide problem these controversies 
have increased the mortality rate far more than 
we realize. One cannot talk to numerous county 
medical societies, hospital staff meetings and 
other small groups without having these im- 
pressions driven home. One cannot sec many 
patients in consultation and hear the attending 
surgeon e.xplain why he did or did not do this or 
that (quoting various authors) without reali- 
zing that too many patients were jeopardized 
because of controversies among those who 
should know the correct answers. 

In a previous paper by Mock and Mock, Jr. 
in 1942,^ a detailed study of the signs and symp- 
toms present in each of the four treatment 
groups was made. The author has brought his 
group classification up to date for his entire 42 1 
cases and added this to the chart previously 
published showing the groupings for the good, 
average and poor management in 3,106 cases 
from nineteen hospitals. (Table vni.) 

In a review of fifty-nine articles published 
since 1939, concerning all types of craniocere- 
bral injuries, thirty-four dealt with general 
management, twenty with operative treatment 
and the remainder with related problems. Nine 
of the papers dealing with operations also re- 
ferred to spinal drainage and/or dehydration. 
Thus in a total of fourty-three articles the au- 
thors favored carefully controlled deliydration 
in thirty-four, were opposed to it in two and did 
not mention it in seven. In these forty-three ar- 
ticles spinal drainage M'as strongly favored by 
thirty-six of the authors. Six used it but indi- 
cated a lukewarm attitude toward the proce- 
dure. In only one of the articles was spinal 
drainage completely condemned. This con- 
demnation came from Cutler and W hitfield’ 
M'ho reported on a series of patients u ith 396 
head injuries with a gross mortality rate of 1 1.8 
per cent. They divide their cases into mild, 
moderate and severe groups. “44 per cent were 
mildly injured, and were unconscious less than 
15 minutes . . . mortality rate 1.5^!.” Using 
their percentages and combining only their 
moderate and severe groups (60 per cent of the 
total) one finds a mortality rate of 19 per cent. 
They state that spinal drainage is “only men- 
tioned to decry it.” They further state it Mas 
used in only 3 per cent of their patients and has 
“now been abandoned because of one death 
ascribed to the procedure.” This would indi- 
cate a very limited experience %Yith spinal 
drainage. Comparing their mortality rate of 
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19 per cent with the death rates (17 to 21 per 
cent in proved skull fractures) in the four good 
treatment hospitals where spinal drainage was 
performed in 50 per cent of their cases, one is 
forced to conjecture concerning the soundness 
of their condemnation. Remember further that 


rectum, through a Levine tube or. by mouth. 
Tiie great majority of these authors are strong 
advocates of the early use of spinal drainage 
after shock has been overcome. The author is 
still confident that 50 per cent glucose used 
only when signs and symptoms indicate danger- 


Table VI ii 

COMPARATIVE RESULTS OF GOOD, AVERAGE AND POOR M.ANAGEMENT 


Hospital 

No. of 
Cases 

Group I. 

Rest onlj' 

Group 2. 
Dehj’dration 

Group 3. 

Spinal 

Puncture 

Group 4. 
Operation 

Gro.ss 

Death 

Rate 

Author 

421 

5-5% 

49-5% 

36-o9ti 

9-0% 

16, 891; 

Good, A to D . . . 

323 

2% to 18% 

n % to 62% 

iS%to6o% 

4% to 77 c 

17.091, to 



Average 8.0% 1 

Avcr.age 36.09c 

Average 50.0% 

Average S-^% 

21.091, 

Average E to I . . . 1 

2,033 

5% to 18% 

42% to 76% 

14% to 397c 

47 o to 25% 

23.0% to 



Average n % ! 

Average 50 % 

Average 28.3% 

Average io9o 

29.0% 

Poor, J to S 

750 

s 7 o to 32% 

10% to 72% 

io7c to 44 7o 

57o to 20% 

30.091, to 



Average 16% 

Average 5 1 % 

Average 23 9^ 

Average 9.5% 

42.091, 


their series were not proved skull fractures but 
compare more with our series of severe head 
injuries with a mortality rate of 12 per cent. 

About twelve years ago this author sub- 
mitted a questionnaire to fifteen neurosurgeons. 
He ascertained that thirteen of the fifteen 
favored spinal drainage. The late Dr. Dandy 
and Dr. Sachs alone were opposed to it. A few 
authors, writing on the subject since then, have 
quoted Dr. Dandy as their reason for a luke- 
warm attitude toward the procedure. Cutler 
and Whitfield are the onty authors to our 
knowledge who have joined the other two in 
absolute condemnation. In our opinion, the 
fact that “90 per cent or more of the profes- 
sion” (Dandy^) continue to use dehj^dration 
and spinal drainage is the strongest testimony 
in favor of their values in management. Fur- 
thermore, the fact that 90 per cent of the au- 
thors writing on this subject today stronglj" 
favor spinal drainage is equally conclusive evi- 
dence of its value. The opponents of the 
method have published few mortality rates. 
Therefore, we must turn to published statistics 
and the analysis of large series of collected 
cases that deal with both treatment and mor- 
tality rates, in order to substantiate the claims 
of those who favor and to refute the statements 
of those who oppose dehydration and spinal 
drainage. 

Dehydration. One notes in the literature a 
tendency to limit dehydration to the limitation 
of fluids and the use of magnesium sulfate per 


ous possibilities will meet the crisis and ob- 
viate the need for so man}’' lumbar punctures. 
However, if either of the two methods are to be 
neglected, he would favor less hypertonic solu- 
tions and more lumbar punctures. The use of 
magnesium sulfate administered intravenously 
and even sucrose carry more elements of danger 
than do h}q)ertonic glucose solutions, therefore, 
the author is opposed to the former. From a 
clinical standpoint there is overwhelming 
evidence of the value of dehydration when care- 
fully controlled and not used blindly or exces- 
sively to the point when the fluid balance of the 
body is dangerously deranged. Attention is 
again called to the fact that h}'pertonic plasma 
solutions, as used by the British during the 
war, may prove the safest and best hypertonic 
solution, when and if it ever becomes suffi- 
ciently available. 

Spinal Drainage. If the general rule of close 
observation and frequent examinations is fol- 
lowed one will note sufficiently early those sign.'; 
and symptoms which so strongly indicate the 
need for lumbar puncture and spinal drainage. 
The correct interpretation of these signs and 
symptoms early in this game of saving a life 
indicates the expertness of the player far more 
than his aptitude in inserting the spinal punc- 
ture needle. The dependence on and the correct 
interpretation of signs and symptoms will ob- 
viate the old teaching, seldom heard now, of 
routine lumbar punctures. 

The nightmare of a herniated medulla ob- 
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longata through the foramen magnum has been 
impressed so vehemently upon the minds of the 
profession by a few opponents of lumbar punc- 
ture that the judgn^ent of many has been 
warped. This fear has caused some to delay the 
spinal drainage forty-eight, seventy-two or 


sion. Table ix, developed from the author’s and 
the collected series of cases, representing good, 
average and poor management hospitals, shows 
that in the lowest mortality rates spinal drain- 
age was used frequent^’- and earfy during the 
first twenty-four hours. It also exemplifies the 


Table ix 

SPINAL DRAINAGE IN FIVE HOSPITALS 
Time and Amount of Drainage and Mortality Rates 


Source 

No. of 
Cases 

Gross 
Death, 
Rate, 
Per Cent 

Lumbar 
Punctures, j 
Per Cent 

Punctures ! 
First 

24 Hr., j 
Per Cent 

Average 

Amount 

Fluid 

Drained 

Death 
Rate in 
Group 3, 
Per Cent 

Author’s 1 

421 

16.8 

i 36.0 

84 

40 cc. 

29 

Hospitals A and B 

1 84 

18.5 

70.0 

80 

40 cc. 

21 

Hospital H 1 

1.342 

28.4 

32.0 

60 

[ 28 cc. 

37 

Hospitals R and S i 

112 

j 4' 0 

i *9 0 

1 

1 

20 

7 cc. 

/S 


more hours until the.patient is moribund. Then 
as a last resort puncture is performed. The 
ensuing death is either blamed on the lumbar 
pucture or, in reporting the given case, the 
surgeon states that the procedure did no good. 

Delaying lumbar puncture when the signs 
and symptoms indicate its need is just as repre- 
hensible as to delay operation for an early, very 
acute appendicitis. In witnessing a great many 
autopsies due to brain trauma this author has 
never seen a herniated brain stem that could be 
ascribed to the lumbar puncture. He has seen at 
least eight cases when the hemorrhagic, edem- 
atous brain, due to its own weight, has sagged 
downward into the only natural opening that 
permits expansion, viz., the foramen magnum. 
Such brains have a ring of edema and conges- 
tion comparable to the distal protion of a limb 
encased in a tight plaster cast. Every surgeon 
should fear the natural laws of weight and 
gravity in the Instance of a water-logged brain 
far more than herniation of the brain from 
spinal drainage. 

When hidicated, the earlier spinal drainage is 
perjormed the more life-saving i{ becomes. The 
earliest possible relief of generalized cerebral 
edema, with its accompanying suppressed cir- 
culation and anoxia, is the aim of treatment. 
Spinal drainage of a sufficient amount of fluid, 
usually bloody, to make more room for the 
entrance of arterial and the escape of venous 
blood is the only method left unless we wish to 
return to the days of. subtemporal deconipres- 


value of true drainage, regardless of the man- 
ometer reading, as compared with the removal 
of a small amount of fluid. How easy it would be 
for the surgeons who used the procedure in onty 
19 per cent of their cases, and used it late, to say 
spinal drainage was of scant value. 

The strongest evidence of the value of spinal 
drainage is found in the article by Rowlette and 
Weiner,® written in 1941, and previously quoted 
by Mock and Mock, Jr. Their experiment con- 
sisted in assigning, in rotation, every patient 
with a skull fracture and a truly serious brain 
injury to two services in the St. Louis City 
Hospital for treatment. Unit A continued to 
treat these patients by no limitation of fluid, a 
very moderate dehydration and only an occa- 
sional spinal puncture. Unit B adopted the 
most radical dehydration for fortj'-eight hours 
and almost routine, early lumbar punctures 
with practically total drainage of all the spinal 
fluid at each tap, “as recommended by Fay.” 
The mortality rate after three years for unit A 
was 37.3 per cent and for unit B 21 per cent. 
This article is recommended to those who still 
doubt the value of spinal drainage. 

Group IV., the operative group, represents 
one of the great battle grounds of surgery. In 
1896, Senn, in an unpublished article found in 
the Crerar library, cried out against the almost 
routine practice of trephining skull fractures or 
suspected skull fractures. The early years of 
1900 reveal authors writing about conservative 
management as opposed to trephining. In 1906, 








512 American Journal of siirRcry Mock — Craniocercbral Injurics 


Novr-Mnnii, 1947 


Cushing wrote his memorable article on sub- 
temporal decompressions in the presence of 
bursting types of fractures of the skull. This 
not only stimulated carl}' x-ray of every head 
injury, the x-ray being a new and rather mys- 
terious adjunct to surgery, but it revived opera- 
tive treatment. In some clinics subtemporal 
decompression became more routine than spinal 
drainage is today. The mortality rates, which 
were already very high, climbed. 

In 1920, Sharpe^ wrote his book on "Diag- 
nosis and Treatment of Brain Injuries.” He 
gave a survey of hospital records showing that 
in six New York hospitals mortalit}' rates for 
the decade prior to his publication ranged from 
45 to 65 per cent in brain injury cases, “usually 
with skull fractures.” He was a strong advocate 
of subtemporal decompression and showed the 
mortality rate lowered to 33 per cent by his 
methods. 

Until 1930, there were the strong advocates 
of surgery and those just as strongly opposed to 
it. The latter turned to other methods, notably 
dehydration and spinal drainage. Dehydration 
was a new procedure and was undoubtedly 
overworked. The advocates of lumbar puncture 
became almost fanatical in demanding routine 
punctures in every patient with a head injury 
plus unconsciousness. Until the present time, 
controversy concerning surgery has continued 
to rage but to an ever decreasing extent. The 
great majority believe in and practice spinal 
drainage when indicated and believe in surgery 
for ver}' definite indications. Conditions need- 
ing operations are depressed skull fracture, but 
not all slightly depressed fractures; compound 
fracture, practically all showing some depres- 
sion; extradural hemorrhage; subdural hemor- 
rhage and or subdural collection of fluid and 
conditions requiring subtemporal decompres- 
sion or exploratory decompression; encephalog- 
raphy and plastic repair of the skull. 

Even today there are those who advocate a 
much higher precentage of operations than is 
true with the average surgeon treating these 
injuries. The refinements growing out of their 
extensive experiences have greatly benefited 
brain surgery. However, we believe that opera- 
tive rates over 10 to I2 per cent in the hands of 
the average surgeon is a trend toward radical- 
ism and will increase mortality rates. Already 
the surgical profession has developed principles 
covering ivhen, where and how to operate these 
cerebral injuries that were little recognized in 


the early decade of this century. A few of these 
which have very definitely lowered mortality 
rates may be stated tersely as follows: 

1. Early operations for skull fracture brain 
injurics are usually fatal. 

2. The early subtemporal decompression is a 
thing of the past. This operation is seldom rec- 
ommended today. 

3. Compound fractures, especially those with 
visibly damaged dura and brain, require early 
and thorough debridement but must wait until 
the shock has subsided and the condition of the 
patient warrants the procedure. 

4. Depressed fractures must be elevated but 
many a mild depressed fracture outside the 
motor areas rccov'cr and do well without opera- 
tion. In the presence of a depressed fracture 
focal signs suggesting an underlying extradural 
and perhaps a subdural hemorrhage warrant 
operation as soon as its benefits outweight its 
dangers to the patient. Otherwise, most de- 
pressed fractures can wait days before they are 
attacked surgically. 

5. Extradural hemorrhages have a classical 
picture and should be operated upon when diag- 
nosed. In this author’s experience the signs and 
symptoms of extradural hemorrhage seldom 
develop in the early hours, they more often 
develop after twelve to twenty-four hours. 
When diagnosed operation must be done as an 
emergenc}' procedure. 

6. The acute subdural hemorrhage is still a 
controversial subject. Munro® and his followers 
believe that it occurs more often than is recog- 
nized and advocate early exploration, although 
not until the patient’s condition warrants the 
procedure. Voris'' and others believe that the 
risk of early operation of these acute subdurals 
is greater than to delay. By waiting, some of the 
suspected cases clear up either due to wrong 
diagnosis or because the hemorrhage was small 
and was absorbed. The others will wall oil 
and can be attacked later as chronic subdurals. 
Practically all agree that this condition war- 
rants sooner or later small exploratory craniot- 
omy openings, usually bilateral. 

7. General anesthesia is tolerated poorly by 
the acute brain injury patient. Local anesthesia 
can and should be used whenever possible. 

To offset the war influence for more surgical 
management of brain injuries the author repro- 
duces Table xa first published by him 
in 1931, and adds Table xb, to bring the skull 
fracture operative story of this century up to 
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Table xa 

OPER.ATIONS AND MORTALITY R.ATES 
From the Literature 1900-1930 




■ 

1 Operative Data 

i 



■ 


Wars 

Total 
No. of 
Cases 

Gross 
Mor- 
tality, 
Per Cent 

A 

No 
Data; 
No. of 
Cases 

B 

No. of 
Cases 
with 
Data on 
Treat- 
ment 


ns: Cases 
BOnly 

Per Cent 


Comment 

1 

j 

lOOO-lOlO. 

1,700 

46.6 

j 

i 

922 

778 

93 

12.0 

590 

About 50% were basal 
sk. frs. 

101 O- 1 Q 2 O 

2,850 

49-7 

1,000 

1,850 

1 

449 

24.2 

45.6 

Many patients were 
operated for subtemp- 
oral decompression only 

1920-192S 

4,099 

33-4 

90 

4,000 

5S7 

16.0 

46.6 

Subtemporal decompres- 
sions still predominate 

1026-192S 

2,085 i 

1 

25. S 

go 

'. 99 > 

216 

10. 8 

5O.0 

Tendency for more deti- 
nite reasons for opera- 
tion 

1930, Author's cases 

TOO 

10,834 

i 

20.0 i 

i 

0 

TOO 

8.732 

13 

13 0 

1 

30.8 

Skull fractures only 


Table xb 

OPER.\TlONS and MORTALITY RATES 
From the Literature 1930-1947 


; ears 


Swift — 1932 

Gurdjian — 1933 . . 
• \ 

Fay — 1935 


Furlow and Sachs- 
1935 - 

Munro — 193S, . . . 
Meredith — 1940. . 
Author 



■ 

Operative Data 




Total 
No. of 
Cases 


A 

No 
Data 
No. of 

B 

No. of 
Cases 
with 
Data on 

Operations: Cases 
Under B Only 

Oper- 
ative 
Mor- 
tality, 
Per Ceni 



Cases 

Treat- 

ment 

Number 

Per Cent 


*90 

26.0 

0* 

190 

'5 

8.0 

56.8 

7.8 

19.0 

243 


5 ^ 

10.7 

37-0 

363 

17. 8 

0 

363 

1 \ 

3-0 

8i.8 

192 

23.0 

0 

192 

96 

50.0 

33-3 

1.203 

20.7 

0 

1,203 

444 

36.9 

32.4 

391 

17.0 

0 

391 

42 

10.7 

23.8 

331 

16.8 

0 

331 

36 

10,8 

27.7 

3.3S8 



3.145 





Comment 


Serious head injuries and 
sk, frs. 

The 475 cases were 
proved sk. frs. with 
death rate 25% 

Serious head injuries, 
23% sk. frs. 

16 (Class 1 .) operated 
early — 16 deaths 
Craniocerebral injuries 
32% of these were sk. frs. 
Proved sk. frs. 


* 53 articles failed to mention any consecutive series of cases or any specific data on treatment. 
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date. It grapliicallj' portraj's the earlier high 
niortalitj’ rates, the reduction in the same and 
especially the corresponding reduction in opera- 
tive frequency and operative death rates. 

CONCLUSION’S 

1. Proved or practically pro\’ed skull frac- 
tures are used in this article as a common de- 
nominator for comparison of reported and 
collected cases. Head injuries of varying degrees 
of seriousness will so dilute skull fractures and 
truly serious brain injury mortality rates that 
an unfair basis of comparison results. 

2. Brain injuries and the few complicated 
skull fractures arc used in evaluating the signs, 
symptoms and the treatment used. Emphasis is 
placed on the brain injurj' as the causal factor 
of death. 

3. The cause of the injury, sex and age of the 
patients, as well as the location and tj'pes of 
skull fractures, are set forth in the collected 
cases to show that these are quite comparable 
and, therefore, do not influence the higher 
mortality rates in one series as compared with 
another. 

4. With the wide distribution of brain in- 
juries, the fact that 65 per cent occurred and 
were treated in communities where neurosur- 
geons were not available and with from 45 to 64 
per cent of the deaths occurring in the first 
twentj’-four hours, it is self-evident that this is 
chiefly a problem for the general surgeon. 

5. The signs and symptoms indicate the t^qie 
of treatment and can be so evaluated as to be of 
real prognostic value. Very close observation is 
necessary as these signs and symptoms change 
complexion both quicklj'- and insidiousIjL 

6. The mortalitj’ rates are either as low as 
17 to 20 per cent, as reported b}' a few authors 
and as shown by the good management hospital 
group, or as high as 30 to 42 per cent, as re- 
ported in the literature and as shown bj' the 
poor management hospital group, depending 
upon the surgeon’s judgment and abilit3’' to 
institute carefullj’- controlled dehydration, earty 
spinal drainage when indicated and operation 
onl3'- when the time and ver3’ definite indica- 
tions warrant the procedure. 

7. Failure to use the methods, fear of them 
engendered b3'^ controvers3% failure to apply 
them earl3'' instead of waiting until the patient 
is approaching death and failure to obserr'e 
proved principles concerning operations ac- 
counts for 10 to 25 per cent of the brain injur3i' 


deaths throughout the nation., This is a chal- 
lenge to evcr3’ surgeon. 

8 . The “neglect,” in the doctrine of “watch- 
ful neglect” too often applies to both obsers’a- 
tion and treatment. 
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DISCUSSIO.N 

JoH.N Raaf (PortLand Ore.): Dr. Mock has col- 
lected a tremendous number of cases of craniocere- 
bral injur}' and I agree with him regarding most of 
the conclusions he has drawn from this vast 
experience. 

Certainly, the treatment of shock is of first im- 
portance. I have in mind the case of a teen-aged bo}' 
who received a head injur}' and remained in pro- 
found shock over a period of five or six hours. Fi- 
nally, intravenous fluids were administered and he 
began to improve. Later he developed urinary sup- 
pression without any evidence of gross kidney 
damage and finally died with a mounting blood 
urea. It was thought that the profound prolonged 
shock was responsible for the urinary suppression. 

I agree that children survive craniocerebral in- 
jury better than adults. 1 have been impressed how 
often a child who has sustained a head injury will 
present the picture of having an extradural hema- 
toma, in that an hour or so following the blow on the 
head he will begin to vomit and become drowsy. 
There may or may not be localizing signs. I have 
been on the verge of operating to evacuate the 
hematoma, which I thought was present, but a 
little further delay has resulted in the ehild regain- 
ing consciousness and subsequently recovering 
completely without surgery. No doubt edema of the 
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brain in these children accounts for this picture. 
Fine judgment is required in such cases for cer- 
tainly one does not wish to overlook an extradural 
or acute subdural hematoma. 

Dr. Mock made one statement with which I am 
not in full accord, namely, ‘ ‘ Constantly remember 
that during the acute state the specialist must go to 
the brain injury, not the brain injury to the special- 
ist.” Perhaps the disagreement hinges on the defini- 
tion of the word “acute.” I agree that if the patient 
is in profound shock he should not be moved. How- 
ever, in the case of an extradural or acute subdural 
hematoma, I believe that it is very important to 
move the patient as rapidly as possible to a wel 
equipped hospital where he can be operated upon 
and receive adequate postoperative care. In my 
opinion, an extradural hematoma is an extreme sur- 
gical emergency. I have seen perhaps five or six 
patients die of extradural hematoma within twelve 
hours after injury. Ten j'ears ago when 1 was called 
regarding a patient whose history sounded as if he 
had an extradural hematoma, I would pack my 
surgical equipment and go to some neighboring 
town to operate. For two reasons I have come to 
the conclusion that this was wrong: First, the oper- 
ation can be started more quickly if the patient is 
brought to the surgeon and sometimes an hour or so 
means the difference between life and death; sec- 
ond, the postoperative care of the patient who has 
had an extradural hematoma is extremely impor- 
tant and should be supervised by the surgeon who 
has performed the operation. A number of times it 
has been necessary to reopen heads in which the 
extradural hematomas have reaccumulated. Had 
these patients not been under my direct supervision 
(and this happened in one instance) they would 
have lost their lives from the recurrence of the 
hematoma. 

There is one other point regarding extradural 
hematoma which I would like to make. I believe 
that one, two or even three burr holes may not be 
enough to disclose the hematoma. I usually place 
four burr holes, at least on the suspected side, be- 
fore I am satisfied that no hematoma is present. 
The following two cases are illustrative: 

C.ASE I. An eighteen year old boy was thrown 
from a horse. The fourth burr hole high in the 
parietal area near the midline finally uncovered the 
extradural hematoma which had stripped the supe- 
rior longitudinal sinus away from the bone and ex- 
tended over to the opposite side of the head. 

Case u. An eleven year old boy, while riding a 
bicycle, was struck by an automobile. The extra- 
dural hematoma in this instance was far forward 
over the left frontal pole. 

Neither the hematoma in Case i nor in Case ii 
was small, and in my opinion, had these hematomas 
not been discovered and evacuated the patients 
would not have survived. 


I agree with Dr. Mock that there are numerous 
signs and symptoms which will indicate whether 
the patient is getting better or worse. To mj' waj' of 
thinking the two best indicators are the depth of 
the coma and the height of the temperature. Deep- 
ening coma and rising temperature are alarming 
signs. 

In closing, I would like to say that I am in com- 
plete accord with Dr. Mock’s opinion regarding 
spinal drainage. 

Joseph E. J. King (New York, N. Y.): I want to 
thank Dr. Mock for his splendid paper and for his 
courtesy in sending me a copy of it. I have read it 
several times and enjoyed each reading. 

The outstanding feature seems to me to be his 
approach to the subject by what we call common 
sense or horse sense, which is the best kind of sense 
in the world anyway. His teaching should be wide- 
spread because head injuries themselves are very 
widespread and distributed. There are not enough 
neurosurgeons in the United States to look after all 
these patients, therefore, the general surgeon must 
take care of many of them or most of them. 

In order to do so they must be acquainted with 
these conditions and how to manage them, just as 
well as they know gastric, thyroid and other phases 
of general surgery. Dr. Mock’s paper, if studied 
properlj', will be of great help to anyone in the 
proper handling of these conditions. 

I am glad he placed such emphasis on the thera- 
peutic value of the lumbar puncture properly done. 
Lumbar puncture per se never hurt anyone. It is the 
removal of fluid in the wrong patients that produces 
the fatalit}’. There is no place here for the discus- 
sion of the various kinds of operative procedures, so 
I shall saj' nothing about any kind of operation. 

J should like to emphasize the apparent difficulty 
of making the diagnosis of acute and chronic sub- 
dural hematoma. The correct diagnosis is some- 
times quite difficult to make. I should like to recall 
two instances of fine, high-powered medical friends 
of ours, both from Virginia. One of them lay around 
for three months with a subdural hematoma. His 
mentalit}'" was quite poor. They were going to ship 
him off to Florida or Arizona to get rid of him. 
Finally they made a diagnosis of left frontal lobe 
tumor. A little burr hole, as John Raaf spoke of, 
let out a lot of bloody water. Now he is going along 
quite well and is the author of one of our very fine 
books on medicine. That man was in the hands of 
some of the biggest doctors we have. The unani- 
mous opinion was that none of them knew what was 
the matter with him until finally, after I was re- 
quested to see him, a burr hole was made poste- 
riorly on the right side and a large amount of bloody 
fluid was evacuated. It was not of recent origin. 
The physician-patient, who was in a deep stupor, 
regained his consciousness in a few minutes after 
evacuation of the bloody fluid and inquired about 
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the membranes of the hematoma, condition of the 
convolutions, etc. 

The other case was that of one of our distin- 
guished colleagues who was in the same hands for 
three weeks. The nurse said that lie could raise 
his right hand at times and at other times he could 
not. He had a large dilated pupil on the same side, 
the right side. I learned about his illness just before 
he died and went in and stood around with two 
other friends until he died. Me was then moribund 
and had Cheynes-Stokes respiration. Autopsy 


showed a inige, right-sided subdural hematoma 
about I inch thick from stem to stern and shaped 
something like a turtle’s back. The diagnosis that 
had been made of that doctor’s condition until the 
time of his death — for three weeks in the hands of 
all these big doctors~was written in the clinical 
record, upon which all of them agreed. That diag- 
nosis was, ‘ ‘ Allergy of the brain due to c.ating wheat 
mulTins.” 

Haruv E. Mock (closing): I have notliing fur- 
ther to say, except to thank the discussers. 





IE SYMPATHETIC REFLEX ARC AND ITS CLINICAL 

SIGNIFICANCE 


Anatole Kolodny, m.d. 
New York, Neiv York 


jEONS know that a blood vessel re- 
nds to irritation by local contraction, 

1 they have long suspected that injury 
tery of an extremitj" initiates a sym- 
reflex Avhich puts the collaterals of the 
) spasm. Anatomists and ph5’^siologists, 

, have been unable to demonstrate 
lechanism. They would not admit the 
of a receptor sympathetic system in 
;ssels. Clinicians, therefore, have been 
t to accept the presence of a reflex 
etic action. In the growing literature 
liar spasm, one finds reports aiming to 
at the sympathetic plays no role what- 
I arterial spasm, while other instances 
rted to prove that the sympathetic is 
Dnsible transmitter of the spasm to the 
Is. Such a discrepancy is due to 
. interpretation of clinical phenomena 
absence of incontro^’^ertibIe anatomic 
siologic facts. While some anatomists 
Dolgo-Saburoff) claim to have identi- 
intramural nervous apparatus with 
cells in the vessel wall, others (Wool- 
uld not find them. Le Gros Clark is 
that they do not exist; he claims that 
' connective tissue cells have been 
a for ganglion cells. While Leriche'^^ 
hat vascular trauma initiates a local 
r waj'' of a special intrinsic mechanism, 
in his Hunterian lecture states: “An 
arc for any reflex via the sympathetic 
has not yet been found.” 
nterpretation of the word “reflex” is 
ned by our knowledge of tendon and 
lexes, as an immediate response to a 
5 with an immediate termination of the 

1 at the end of the stimulation. The 
letic reflex is not the usual kind; it is 
ir hours or even days after the reflex arc 
n, provided that the reflex has been set 
on repeatedly over a period of time. 
St. consider the presence of a self sus- 
element in a sympathetic reflex. Even 

2 clonus does not always terminate the 
the stimulus ends. When a reflex focus 


of irritation becomes well established even after 
the original exciting cause — the trigger — has 
disappeared, it is known as a reflex sjmipathetic 
dystrophy. This reflex dystrophy may be 
expressed by one or more characteristics of 
s^’^mpathetic disturbance, such as pallor, cyano- 
sis, sweating, edema, atrophy of the skin or the 
so-called osteoporosis. Only interruption of the 
reflex arc by blocking segments of the sym- 
pathetic pathways may give relief in earl}"^ 
cases. 

Arterial spasm is known to have followed 
fractures of long bones when the main artery 
is irritated to a greater or lesser extent. You 
have all observed the absence of the pulse in 
the extremity for as long as an hour or more 
following manipulation of a fracture of long 
bones. The classical example of arterial spasm 
is the so-called Volkmann’s ischemic con- 
tracture. We all know that the Volkmann lesion 
occasionally follows injuries of soft parts when 
no fracture is present. This lesion has also been 
observed after prolonged application of a 
tourniquet. As long ago as 1877 Esmarch sug- 
gested constrictors of soft rubber stating that 
the inelastic constrictor frequently caused 
gangrene of the extremity. That Volkmann’s 
'original theory that the lesion is due to tight 
splints is erroneous is well known. Cases of 
Volkmann’s contracture have been seen when 
no splints were applied or any other external 
pressure exerted. Even simple embplectomy of 
the brachial artery is occasionally followed by a 
Volkmann lesion. We also know that nerve 
injury is not indispensable for the development 
of a Volkmann contracture. Experienced sur- 
geons believed all along that spasm of the 
artery and reflex spasm of the collaterals are 
responsible for the Volkmann contracture, and 
only the arguments of anatomists and physio- 
logists that there is no such a spasm militated 
against a general acceptance of this view. 
Barnes and Truetta® have actually demon- 
strated in animals the spasm that followed 
tight application of a tourniquet. They even 
showed a segmental spasm of the main artery 
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of the opposite limb. However, because of the 
obvious reduction of arterial blood supply after 
application of a tourniquet, their experiments 
with arterial spasm are not entirel)’ convincing. 

Using rabbits in my experiments I proved 
that an irritation of a main artery causes 
immediate contraction of the collaterals — the 
small arteries and arterioles. After the hair 
of the ear of a white rabbit is removed, the ear 
is fastened to a window on a board. A strong 
transmitted light permits easj'- observation of 
the change in caliber of the small vessels in 
the ear. When the common carotid artery of the 
same side is exposed and teased with forceps, 
it contracts immediately and at once the small 
arteries in the ear follow suit, \\dien the irrita- 
tion of the carotid ceases, the arterj' remains 
contracted for about ten minutes and then re- 
sumes its normal caliber. The arterioles of the 
ear dilate soon afterward. Thus, there is no 
doubt that vascular trauma initiates a local 
reflex spasm of the small arteries and arterioles. 

^^^e all know of numerous clinical observa- 
tions which have defied rational scientific 
explanation. For instance, whj" do some pa- 
tients faint when the pleura is punctured in 
thoracocentesis, or when a constrictor is 
applied to the arm preliminary to veni-punc- 
ture? Why does hjpeiA'entilation induce a fit 
in the epileptic? Why does the voice rise in 
pitch in anger? Slowing of the pulse, extreme 
pallor, profuse sweating accompanying the 
fainting in thoracocentesis and veni-puncture 
suggest cerebral anemia — ^•asoconstriction of 
cortical blood vessels. We know that a single 
deep inspiration causes arterial constriction; 
hj’-perventilation then causes constriction or 
spasm of the cortical blood vessels, thus pre- 
cipitating a fit in the epileptic. The interre- 
lationship between the cerebral and peripheral 
vasospasm explains the high pitch of voice in 
the angrj-; the blood vessels of the vocal cords 
contract causing the cords to shrink thus 
causing a higher pitch. All this reasoning as- 
sumes a sjmipathetic reflex arc extending to the 
cerebrum. To prove the presence of such a 
reflex arc I made use of the encephalograph. 

Since to manj* electro-encephalography is an 
unfamiliar field, by way of introduction suffice 
it to say that just as electrocardiography re- 
cords the electric potentials of the heart 
so does electro-encephalography record the 
electric impulse of the brain cortex. However, 
the electric discharges of the brain have a very 


low voltage, about one-hundredth of tiie 
voltage in electrocardiography. There are three 
leading frequencies in brain waves; the alpha or 
medium wave, between 6 and 13 per second; the 
beta or fast wave, between 14 and 60 per sec- 
ond, and the delta or slow wa^'e, between i and 
5 per second. The tjqiical electro-encephalo- 
gram of the normal adult shows about 9 to 10 
waves per second, with an amplitude or volt- 
age of 10 to 50 microvolts. Slow waves with a 
wide amplitude — delta waves — are registered 
over areas where the cerebral cortex is com- 
pressed by an e.xpanding lesion or where there 
is some other interference with the blood supply 
of the cortex, as in cases with an embolus in 
the middle cerebral artery. Induced constric- 
tion of the vascular bed in the cortex, there- 
fore, will be reflected in slow, delta waves. If 
the blood supply of the cortex is total!}- de- 
fective, all electrical activiu- stops and the 
brain waves flatten. 

When during a routine encephalography 
veni-puncture of the right antecubital vein was 
performed, it elicited irregular activit}" from 
the right frontal lobe, characterized by ragged 
high voltage waves, superimposed upon low 
voltage beta waves. The removal of the needle 
from the vein caused immediate return to the 
normal activity. During this experiment no 
alteration of activit}- from the left frontal lobe 
was elicited. (Fig. i.) 

Another ex-periment concerned a woman with 
cerebral arteriosclerotic manifestations. Trac- 
ings of the right and left parietal leads were 
made. A medium voltage fast activity was 
obtained from the left parietal lead and 
10 to 20 per second low voltage activity in the 
right parietal lead. A tourniquet was then 
applied to the right arm. At once the waves 
from the right parietal lead became much 
slower and tlie amplitude much wider. Upon 
removal of the constrictor a return to the 
dominant rhjthm was obtained. (Fig. 2.) A 
tourniquet was then applied to the left arm and 
immediate!}- slow waves with wide amplitude 
were obtained from the left and to a lesser 
e.\'tent from the right parietal leads. The in- 
troduction of a needle in the cubital vein gave 
no added change in abnormality. As soon as the 
tourniquet was removed, an immediate return 
to the dominant rh}’thm was obtained. (Fig. 3.) 

This immediate response of the vascular sup- 
ply of the cerebral cortex to induced vaso- 
constriction in the arm is definite proof of the 
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presence of an aflerent reflex receptor in the 
vessel wall of the arm. Puncture of the cubital 
vein causes a local spasm of the vessel and an 
immediate reflex constriction of the cortical 
vessels; the application of a tourniquet to the 
arm, which results in a vascular spasm of the 
numerous blood vessels in the arm, leads to a 
pronounced spasm of the cortical vessels not 
only on the ipsolateral side but bilaterally. 
In the light of these facts, it is possible to 
e.xplain an old observation of Galen in the 
second centurt* A.D. that in local epilepsy, 
clonus spasms may be arrested by tying a band 
round the limb in which they start. 

It is known that stimulation of the cerebral 
cortex causes a diminished cutaneous tempera- 
ture on the contralateral side of the body and 
that the side of the body feels warmer to touch 
after the removal of the contralateral motor- 


sensory area of one hemisphere. Our encephalo- 
grams show that there is also present a reverse 
reaction from the periphery to the center. Since 
spasm originating in the limb is at once re- 
flected into a vascular spasm in the cerebrum 
and a spasm there leads to a spasm elsewhere in 
the body, it follows that a vascular spasm any- 
where in the body sets off a chain of spastic 
reactions affecting the entire animal organism. 
The appreciation of this physiologic fact 
permits a better understanding of numerous 
baffling conditions which, for want of better 
understanding, we are in the habit of dismissing 
as being of "functional nature.” To illustrate 
this point, I wish to mention here several 
typical cases: 

A forty-five year old U.S. Navj- Commander 
Avas suffering for j^ears from attacks of epi- 
gastric pain ending in vomiting. Repeated 
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examinations revealed a pylorospasm of a 
“ functional nature.” Questioning of the patient 
disclosed that immediately before an attack 
of epigastric pain he suffered from paresthesias 
and vascular disturbances in the right hand, 
especiaih' in the ulnar distribution. A cervical 
rib was found on x-ray examination and after 
a division of the anterior scalenus muscle and 
partial resection of the rib, the man has been 
free from the paresthesias in the right hand as 
well as from attacks of pjdorospasm. 

A fortj^-eight year old woman suffered an 
injury to the right index finger. Amputation 
through the basal phalanx left a painful stump 
cox'cred with blue, cold, clammy, sw'eating skin, 
adherent to the bone. Gradually the pain 
from this stump commenced initiating attacks 
of precordial pain with all the characteristic 
features of angina pectoris. 

A woman, forty years old, suffered for years 
from recurrent phlebitis of the left leg. How- 
ever, there was no swelling of the left leg or 
ankle. After an attack of acute myositis of the 
lower back, the phlebitis in the left leg became 
exacerbated and the left ankle and leg swelled. 
This again subsided with the disappearance of 
the disability in the baek. The spasm of the 
spinal muscles and their blood vessels led to a 
reflex spasm of the pathologic veins. 


Finally, a personal observation. Recently the 
writer underwent a thoracic surgical operation. 
On the tenth postoperative day a phlebitis of 
the right calf manifested itself b}'' localized 
pain in the calf, especially on standing and by a 
reflex pain in the right ring finger which was 
frostbitten years ago. Ordinarilj^ the pain in 
the ring finger would appear onlj' in cold 
weather. When on the following day a ligation 
of the right femoral vein was carried out, the 
pain in the finger subsided immediate!}' upon 
sectioning of the vein. With the involvement 
of the wall of the inflamed vein in the right 
calf, the vein ceased to be a vessel and became 
a diseased plexus of nerv'e fibers which initiated 
vasospastic impulses elsewhere by reflex action. 

.In all these cases the vasomotor mechanism 
is the main factor in the reflex development of 
the associated pathologic conditions. A vascular 
spasm at one point sets off a reflex chain of 
similar spasms throughout the body. It indeed 
appears that our present da}' approach to 
vascular spastic conditions is a faulty one. 
We have in the past considered as independent 
clinical entities such conditions as angina 
pectoris, migraine, vascular cerebral insult, 
Meniere’s syndrome, idiopathic epilepsy, es- 
sential h}'pertension and pylorospasm. ^^^e 
should look at all these and other spastic 
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conditions as manifestations of the same 
pathogenesis, namely, vascular spasm, rather 
than as unrelated and independent clinical 
entities. 

A number of common clinical observations 
by tlie writer supports this view of the intimate 
reflex interrelationship between vascular spasm 
in various parts of the body. Massage of the 
prostate immediately raised the blood pres- 
sure from an average of 120/85 before massage 
to 1 55/95, with return of the pressure to normal 
some fifteen minutes after the massage. 
Bimanual palpation of the uterus raised the 
blood pressure from an average of 1 1 5/80 before 
examination to 140/90 immediately after 
palpation. Venous pressure was measured as an 
index of spasm or narrowing of the vascular bed 
in cystoscopy. The venous pressure rose about 
25 per cent when the cystoscope was passed 
through the male urethra. The pressure then 
returned to normal and rose again 20 per cent 
when the bladder was distended with the 
irrigating solution. After the catheter entered 
the ureter a new rise in venous pressure was 
observed. In other words every spasm about the 
urethra, the bladder and the ureter caused an 
immediate rise of venous pressure or narrowing 
of the vascular bed. 


Present day conception of the sympathetic 
innervation of blood vessels of the limbs is 
based upon a series of four neurons: (i) Cortico- 
hypothalamic; (2) hypothalamic-spinal; (3) 
pre-ganglionic, and (4) post-ganglionic. This 
conception presupposes a decussation in the 
pons. My experiments do not support this 
view. Not all the post-ganglionic fibers destined 
for blood vessels join the peripheral spinal 
nerves. Many reach the main artery of the 
limb as direct branches from the sympathetic 
ganglia. We saw that application of the tourni- 
quet on the right arm reflected first and most 
upon the right cerebrum and onlj’’ secondarily 
on the left cerebrum. A vasoconstrictor im- 
pulse ascending from a spastic focus reflexly 
activates the whole ipsolateral sjmipathetic 
nerve supph' and soon flows over to the sjmi- 
pathetic system of the contralateral side. 
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observations indicated that the temperature 
was responsible, lor patients in vasoconstric- 
tion with malarial fever were relieved during 
the bouts of elevated temperature, and this was 
confirmed when artificial fever was induced. 
On the contrary, patients who were in vaso- 
dilatation experienced exacerbation of the pain 
when the temperature of the painful part was 
elevated. 

Emotional stimuli such as fear, anger, and/or 
disturbing noises produced exacerbations of 
pain. The slightest motion or touch of the part 
was painful. In the more severe cases, the 
patients' facial expressions reflected severe 
pain. They usually grasped the painful ex- 
tremity just proximal to the wrist or ankle to 
hold it immobile. They would avoid emotional 
and environmental stimuli by seclusion in a 
dark room. As a rule they showed no interest in 
family or friends, even though they had been 
absent overseas for many months. 

Many patients of this group were submitted 
to psychiatric interview after the pain was 
relieved by sympathectomy, and no evidence 
of predisposing constitutional factors was re- 
vealed. \Vith rare exceptions, the individuals 
proved to be entirely stable. The high strung, 
tense individual appeared to experience more 
severe exacerbations of pain than the more 
placid types, however. 

Approximately 20 per cent of the patients 
showed spotty osteoporosis of the small bones 
of the extremity. The remainder showed no 
change. 

TRE.\T.MENT 

Block of the appropriate sympathetic chain 
with procaine would produce dramatic relief. 
As a rule the relief following procaine injection 
would persist for one to two hours, or approxi- 
mately the period that a local infiltration is 
effective. In a few cases the pain remained 
greatly reduced for prolonged periods after the 
injection. In none did it remain completely 
well, though many patients were given six to 
eight injections.' This is in contrast to the 
experience of certain writers, and indeed the 
author has obser^■ed lasting relief by this pro- 
cedure in an occasional case of minor causalgia. 

Neurolysis was done on many of these pa- 
tients without relief. Periarterial neurectomy 
done at the level of injury on eight provided no 
relief. Periarterial neurectomy of the proximal 
portion of the vessel was not done. In six pa- 
tients resection of the injured segment of nerv^e 


was done, and complete relief of pain followed. 
In the remainder, relief was provided by 
sympathectomy. In nine patients, the initial 
sympathectomy failed to provide complete 
relief. In two of these in which the arm was 
involved, it was shown subsequently that the 
fourth rib had been inadvertently removed 
instead of the third and that the sympathec- 
tomy was incomplete. In seven cases in which 
the lower e.\tremit\" was involved, some pain 
persisted after removal of the second and third 
lumbar ganglia. Sweating tests revealed that 
the sympathectomy was incomplete. In two 
of these removal of the first lumbar ganglion 
was sudicient to complete the sympathectomy 
and relieve the pain. In five, dorsal ganglia ii 
and 12 were removed, after which the sym- 
pathectomy was complete and relief was pro- 
vided. No patient was permanently relieved 
by repeated procaine blocks. Two patients 
previously discharged from other neurosurgical 
centers as cured by repeated procaine blocks 
subsequently developed a recurrence of pain 
after being transferred to the Convalescent 
Hospital attached to our unit, and these were 
treated by sympathectomy with relief. 

The chief residual after relief of pain by 53^1- 
pathectoiuN' consisted of stiffness of the small 
joints of the hand, which was attributable to 
prolonged disuse. It was frequentl}' difficult to 
overcome. The other residual depended upon 
the extent of the nerve injur}'. 

COMMENT 

Among the theories relating to the causative 
mechanism in this disorder are infectious 
neuritis and fibrosis about the nerve. The fact 
that infection was rareh' obser^'ed and the onset 
of the pain so often occurred at the moment of 
impact disproves this h3'pothesis, and the fre- 
quent earl}' development of pain also disproves 
fibrosis about the nerve at the site of injur}* as 
a factor. The complete absence of vascular 
injury in this group eliminates this theory from 
consideration. Certain writers’'--^ have con- 
sidered ischemia to be a factor. Others have 
thought that hyperemia induced the pain. 
However, many patients are observed in vaso- 
constriction, while others are in vasodilatation, 
yet the pain is relieved by interruption of the 
sympathetic chain. This ^Yould make it appear 
that the alterations in blood flow are the result 
of pain rather than the cause of it. 

Psychogenic factors influence the pain re- 
markably but cannot be considered as the 
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etioiogic agent, for many of the patients upon 
which this paper is based had withstood emo- 
tional experiences far greater than that of the 
wound without such complaints. Furthermore, 
when relieved of the pain, all evidence of emo- 
tional instability disappeared. 

The spotty osteoporosis, considered a cardi- 
nal feature of Sudech’s atrophy or painful 
osteoporosis, probably is not a causative factor 
in the production of pain, for it was noted in 
less than 20 per cent of the patients of this 
group, and my own experience would indicate 
that it is not a consistent finding in the minor 
causalgias. 

In 1944, Granit, Leksell and Skoglund'® 
recalled attention to the fact that there is a 
constant interplay of impulses between the 
sympathetic and somatic fibers of any mixed 
nerve. This interplay is greatly increased when 
a segment of nerve has been injured, probably 
as the result of fragmentation of myelin at the 
site of injury, and the3’’ advanced the hj'po- 
thesis that the underlying mechanism in the 
causalgic states was a shunt of efferent sj'm- 
pathetic impulses into the sensorj' fibers at 
the site of injury. Doupe, Cullen and Chance*' 
on the basis of clinical experience and labora- 
tory evidence supported this view, and more 
recently White, Heroy and Goodman'® ha%'e 
given added support, and the writer finds that 
his own observations are compatible with this 
view. 

With rare exceptions, causalgia results from 
nerve wounds that are incomplete. The onset 
of pain may be instantaneous or maj" be de- 
laj'ed for several weeks. Excision of the injured 
segment of nerve always provides relief of pain, 
and complete sympathectomy of the involved 
part has provided relief in ever3' instance of 
the writer’s experience. Neither external nor 
interna! neurolysis influences the pain. Peri- 
arterial neurectom3'' when done at the site of 
injur3' does not influence the pain. The author 
has had no experience with periarterial neu- 
rectom3' done on the proximal portion of the 
vessel as advocated by Leriche.' However, it is 
not believed that periarterial neurectom3'^ inter- 
rupts fibers that are not also included when 
removal of the appropriate portion of the 
ganglianated chain is accomplished, as has 
been suggested by Hermann, Caldwell and 
Reineke.® As has been pointed out b3' White, 
Hero3" and Goodman,'® the emotional and 
environmental factors which' exaggerate the 
pain in patients with causalgia, and which in 


the past were thought to be evidence that the 
disease was h 3 'Sterical, have one common 
denominator, namel3'-, the increase of the out- 
flow of efferent impulses from the 11343011^10103 
over the s3'-mpathetic chain. The factors which 
provide relief of pain in the causalgic states, 
such as quiet or sleep, the application of warm 
water in vasoconstriction or cold water in vaso- 
dilation, are factors which reduce the out-flow 
of S3’'mpathetic impulses from the h3’pothalnius. 
The majont3'' of the data, therefore, seemed 
compatible with the h3'potliesis that the 
pathologic mechanism of causalgia does indeed 
consist of a shunt of impulses from the S3'm- 
pathetic nerves into the sensor3' fibers at the 
site of injur3' to a mixed nerve. 

It is difficult to explain on this h3'pothesis, 
however, the relief which is reported at times 
b3’’ one or more procaine injections of the 
S3mipatlietic chain and the occasional failure 
reported b3' certain writers when S3mipatliec- 
toni3r was done. It is possible that the failure of 
S3mipathectoni3’' to provide relief at times is 
due to an incomplete s3mipathectoni3' as the 
result of anomalous innervation when the lower 
extremity is involved, as has been shown in 
seven cases in this group, or to the inadvertent 
renio\'al of the wrong rib when dorsal S3'ni- 
pathectom3' is performed, as has occured in two 
cases in 013'' own experience. 

The spontaneous recover3' which is observed 
in cases of causalgia nia3’’ be due to the rede- 
posit of m3'elin about the sensor3’’ fibers, 
thereb3' arresting the shunt. The relief which is 
reported for repeated novocaine blocks remains 
the most difficult phenomenon to account for. 
M3’' own experience in the management of 
true causalgia suggests that the relief 0133’^ be 
relative. A patient who is suffering intense pain 
ma3' mistakenly regard himself as completeh' 
well for a short time if his pain is greath’ 
reduced. It is also possible that repeated 
injections 0133' hold the pain in abe3'ance 
sufficientl3' to permit spontaneous healing of 
the lesion. 

It is not m3' purpose in this' paper to discuss 
the minor causalgias. However, it is considered 
in order to state that the writer considers the 
causative mechanism in true causalgia and the 
so-called minor causalgias similar. It is prob- 
able that the differences are ones of degree. 

In true causalgia, with rare exceptions, the 
lesion is of a large mixed nerve and is the result 
of a penetrating wound, whereas in the minor 
causalgias, mild trauma about the small 
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joints is a more frequent cause. It is possible 
that the complaint of intense burning pain in 
true causalgia, as compared to a throbbing, 
aching pain in the less severe states, which is 
the chief difference, maj’^ be accounted for by 
the involvement of large numbers of superficial 
sensory nerves in one case, as compared to 
smaller nerves which serve tendons and liga- 
ments in the other. 

SUMMARY AND CONCLUSIONS 

The data from 105 cases of true causalgia 
observed in the military service suggests that 
the painful mechanism of causalgia consists of a 
shunt of sympathetic impulses into the sensory 
fibers at the site of injury. 

The diagnosis of causalgia can be established 
by block of the appropriate sympathetic chain 
with procaine, and it appears that repeated 
injections occasionally may provide relief. 
In the great majoritj^ of instances, however, 
appropriate sympathectomy should be carried 
out. For the arm, the dorsal preganglionic 
sympathectomy of Smithwick is the procedure 
of choice. When the lower extremity is in- 
volved, removal of ganglia L-2 and L-3 is 
effective in most instances. If this procedure 
fails to provide relief, sweating tests should be 
carried out to determine if the sympathectomy 
is complete; for in occasional instances, removal 
of the L-i ganglion or the dorsal chain as high 
as D-n may be necessary. While periarterial 
neurectomy unquestionably will provide relief 
in certain cases of minor causalgia or painful 
osteoporosis, this operation appears to hold no 
advantage over removal of the appropriate 
portion of the sj'inpathetic chain, and it is more 
likely to fail. The risks and morbidity of 
the two operations are comparable. It is be- 
lieved that treatment should be carried out 
early to avoid the crippling stillness of disuse of 
the small joints and the psychic trauma ol 
prolonged pain. 
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DISCUSSION 

John W. Devine, Jr. (Lynchburg, Va.): I have 
enjoyed this excellent paper of Dr. Mayfield’s and 
wish to congratulate all of the essayists on their 
presentations this morning of this interesting and 
confusing subject. 

My interest in causalgia started while I was a 
junior in medical school when a member of my 
family developed causalgia following an accidental 
gunshot wound of the median and ulnar nerves. 

I had the opportunity of studying in detail twelve 
other cases with Dr. Mayfield. I believe that we 
should limit our use of the term causalgia to severe 
painful extremities following gunshot wounds of 
peripheral nerves, as originally described by Dr. 
Weir Mitchell. I do not deny that the other 
conditions arc not similar, but if we use this term 
in speaking of other types of painful syndromes, it 
confuses the picture even more. There were several 
conclusions that we came to regarding these 
patients, which I shall repeat. All of these patients 
were combat soldiers returning from long tours of 
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overseas duty. They were interested in only one 
thing, getting relief from this unbearable pain. 
They were not interested in leave, pay or even in 
the opposite sex. All were relieved by novacain 
injections of the sympathetic ganglion for the 
duration of the novacain anesthesia only. They all 
had vasomotor disturbance, which was manifested 
bjf vasodilitation or vaso constriction. 

Why they occurred in some cases, and not in 
others, and why some of them cleared up spontane- 
ously has not been explained. Adequate sympa- 
thectomj' gave these carefully selected patients 
relief. I cannot agree that the explanation of this 
has been ex-plained as yet. In this regard, I would 
like to comment that I have been impressed with 
the fact that the neighboring lymphatics were 
greatly enlarged at the time of the sympathectomy. 
It has occurred to us, but we were unable to prove 
it, that this might be an inflammatory process we 
were dealing with. An inflammatory process is one 
of the few pathologic conditions that occasion- 
ally clears up spontaneously. Interrupting and 
removing the sj'mpathetic ganglion cures this condi- 
tion and yet patients wlio have had a sympa- 
thectomj' and splanchnicectomy for hypertension 
often have severe excruciating pain from inter- 
costal neuritis, even when the intercostal ner\'e is 
cut at the cord. Certainly these patients have had 
an adequate sympathectomy and many of them 
have very severe pain which is similar to causalgia. 

Regardless of what the etiology of this syndrome 
is, a great contribution has been made, since 
sympathectomies relieve the pain in this disease. 
Even, if we do not know the physiology and patho- 
logy of this condition, a great advancement has 
been made in that we were able to reliev-e the 
suffering in these pathetic patients. 

Elisha S. Gurdjian (Detroit, Mich.): I just 
wish to say, Mr. President, that to paraphrase Dr. 
CoIIer when he discussed the paper by Dr. Elkin 
on 400 cases of arteriovenous aneurj'sms of the 
trunk and extremities, all of us put together 
probably will not see 107 cases of true causalgia in 
twenty jrears of practice. It is rather interesting 
th.at Dr. Elkin, in these traumatic arteriovenous 
aneurysms, did not use sympathectomy or sym- 
pathetic blocks before operation. 

I would like to ask two or three questions. Was 
the spotty osteoporosis seen in those patients who 
had vasodilatation with peripheral resistance, or 
was it equally divided among those with vaso- 
constriction as well as vasodilatation? 

Second, if sympathetic block and T.E.A. block 
docs not help the patient, should one go ahead with 
sympathectomy in some of these cases? 

Third, how about these so-called minor cau- 
salgi.as, patients whose hands look perfectly normal 
even though a portion of the phalanx has been 
removed, who complain bitterly of pain and who 
usually are compensation cases? And how about 
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this group of cases that we all see, who will go 
from doctor to doctor, and who are not aided bj' 
T.E.A. block or block of the sympathetic ganglia? 
What is the management of these cases? Does he 
have any experience in the matter of sympa- 
thectomy in this group? 

Frank H. Mayfield (closing): I wish to thank 
Dr. Devine and Dr. Gurdjian for their discussion. 

Dr. Devine has raised the question of inflamma- 
tion as a possible etiologic factor in causalgia. I 
believed tiiat I made my view clear in the paper. 
The fact that the great majority of patients with 
causalgia develop s3'mptoms immediate^ at the 
moment of impact eliminates inflammation as an 
etiologic agent. 

Dr. Devine has also raised the point that 
spontaneous recovery occurs only in inflammatory 
disease. I would like to draw his attention to the 
matter of traumatic injury of the myelin sheath. 
Trauma will fragment nij'elin; however, it is 
capable of spontaneous replacement. 

In regard to his remarks concerning the post- 
operative pain in patients who have had sj'mpa- 
thectonij"^ for hj'pertension, I must state that I 
have seen no patient in whom the postoperative 
sj'mptoms resembled causalgia. It is true that 
many have postoperative paresthesias and also 
aching pain, but I do not believe that thej' can be 
classed with causalgia. 

Dr. Gurdjian has asked a very pertinent question 
concerning the relation of osteoporosis as demon- 
strated with x-ray to the status of the blood flow in 
the affected extremity. It was our impression that 
those patients wiio sliowed vasodilatation in the 
involved extremitj' were more apt to show osteo- 
porosis than tliose with vasoconstriction. Un- 
fortunately, we do not have documentarj' data in 
regard to this that are reliable. 

Dr. Gurdjian has also asked what our plan of 
management is in those patients with painful 
post-traumatic d 3 'Strophies who are not relieved 
by novocain block of the appropriate S 3 'mpathetic 
chain. I presume that this question was prompted 
b3' material presented in other papers in the 
symposium which, unfortunatel3% I failed to hear 
due to the late train. I am convinced that diag- 
nostic novocain block is essential in causalgia and 
in the so-called minor causalgias, and that one is 
not justified in performing a S 3 'mpathectom 3 ' 
on an e.xtremity for the relief of pain unless a 
preliminary diagnostic block has been done and 
has been effective. Furthermore, we regard with 
considerable skepticism patients who obtain 
prolonged periods of relief after block of the S3'm- 
pathetic chain with procaine. For the most part \ye 
have depended upon the ps3-chiatrists for help in 
that group of patients who do not obtain relief with 
procaine block, and we defmiteR' believe that the 
painful phantom limb falls into an entirety separate 
categor3'. 
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T he present conception of opinion is that 
the sympathetic nervous system func- 
tions through a rellex arc. The reflex arc 
appears to carry sensory pain libers and motor 
fibers to the arterioles and possibly lymphatics. 
Sympathin and adrenalin possibly act as 
boosters to the sensitivity of the sympathetic 
system with actual stimulation arising from the 
vessels in the neighborhood of trauma or as a 
result of pathologic changes in vessel walls such 
as atheroma or thrombosis. 

Interruption of the rcilcx arc inhibits sensa- 
tions of pain; whereas stimulation enhances 
pain, constricts the arterioles and produces a 
blanched, cold, moist, edematus limb with poor 
capillary response. If, however, under condi- 
tions of stimulation the sympathetic is inter- 
rupted, the response is a painless, warm dry 
limb with excellent capillary response, with 
return to better than normal color and gradu- 
ally subsiding edema up to seventy-two hours. 

Interruption of Sympathetic, i. Tetraethyl- 
ammonium chloride administered intrave- 
nously 3 to 5 cc., gauged by fall in blood 
pressure, in a 20 per cent solution, begins to 
work in about fifteen seconds with a maximum 
effect in fifteen minutes. This lasts about thirty 
minutes but gives relief of pain for about one 
to two hours. 

2. Lumbar sympathetic block or dorsal sym- 
pathetic block, using three to four needles to 
administer (i) 2 per cent novocain, (2) i per 
cent procaine, (3) proctocainc or xylocaine and 
(4) absolute alcohol. The latter is more last- 
ing and satisfactory but has the danger of 
producing an alcohol neuritis if carelesslj' 
administered. 

3. Ramiseciomy and Gan^lionectomy. (i) 
Ramisectomy is advised for upper limb lesions; 
(2) ganglionectomy is advised for lower limb 
lesions, taking care not to remove the fourth 
lumbar ganglion. Ramisectomy and ganglion- 


ectomy are recommended procedures whenet^er 
possible, irrespective of response to S3'’nipa- 
thctic block procedures or tetraethjdammo- 
nium. 

The thermacouplc and oscillometer are not 
necessary to gauge response. The well trained 
surgeon’s hand can detect (a 2-3) degree 
change in rise of temperature, plus dryness of 
extremity and response of capillaries to com- 
pression of thumb on the plantar surface of the 
great toe. 

Response to Trauma. The physiologic and 
pathologic pre-existing status of an individual 
plays a very important part in the presence of 
trauma; eg., (0 the healthy young agile indi- 
vidual versus the aged arteriosclerotic; (2) the 
individual who is a clotter versus the hemo- 
philic; (3) the individual with sympathetic 
imbalance — anxiety status (moist, cold with 
poor capillary response); (4) those with, (a) 
Raynaud’s syndrome, (b) Buerger’s disease, 
(c) vasospasm, (d) acrocj'anosis (e) livido 
Reticularis, (f) erythromelalgia, (g) intermit- 
tent claudication syndrome and (h) arterio- 
sclerotic diabetis. 

Unfoitunately in traumatic cases, in general, 
we are confronted by a new patient, who makes 
his first appearance shrouded by pain, mental 
anguish and shock. Nevertheless, as the patient 
is investigated we must not forget the possi- 
bilitj’^ of anj”^ of the pre-existing vasomotor 
disturbances, so as not to be taken bj" surprise 
when the injured extremity becomes cold, 
blanched, edematus or shows Impending gan- 
grene. All are aware that some patients develop 
acute bone atrophy, others ha-i'e more than 
usual pain, while some develop a very extreme 
edema and fortunatelj’^ onl}'^ a feu' cases of 
impending gangrene. The above responses do 
not bear any relation to the severity of the 
lesion; in fact, they are more frequently 
associated with less severe trauma. I believe 
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that an explanation of these phenonicnn can 
he cx]>!a!ned on ti\e basis of jne-existinR 
vasomotor chanf'os, with, in some cases, a 
blood dyscrasia, allowing: inlravaseiiiar ciotliiif' 
in vessels of diminished caliber. 1 he latter 
oilers an explanation for the so-called traumatic 
phlebitis which we ail admit does exist, 

Rvjrii^cralion versus Intcrrujuinn oj Symjialhv~ 
lie. Refrigeration will inhibit i)ain, reduce 
edema and produce dilatation of tlie cajallaries. 
W'hen, however, the refrigerated limb is allowed 
to api)roacli room temiieraturc, the resptmse 
is acute and excruciating pain, and massive 
edema with blebs and fever. 

In short, refrigeration should be used only 
in cases in which amputation is inevitable. 
Interruption of the sympathetic inhibits pain, 
prevents or reduces the edema and produces 
vasodilatation, temperature rise and dryness. 
Another phenomenon develops, situated at 
the junction of ice and air. or rather just above 
tiic area of refrigeration wliieh resemides 
venous thrombosis. In patients refrigerated for 
several days the skin in this area undergoes 
necrosis or if incised for amputation purpo.ses 
undergoes necrosis. \\’e have prepared sec- 
tions of these areas and found to our surjrri.se 
that we were not dealing with venous thrombo- 
sis but dilated vessels and venous stasis. Ba.sed 
on these findings in eases rec|uiring jrrolonged 
refrigeration, for constitutional reason we have 
modified our tcehnie? lU'frigeration is carried 
only to the mid-calf when amputation is 
considered above the knee and the actual 
amputation is carried out under cyclopropane 
anesthesia. 

Fractures and Crush Injuries. Interruption 
of the syfnpathctic nerves as soon as possible 
after injury releases pain, inhibits or reduces 
edema, overcomes blanching of extremity and 
allows a moderate amount of active motion. 
The response to tctraethylammonium is re- 
markable, but not so lasting or dramatic as 
alcohol block or sympathectomy, but neverthe- 
less is well worth while. Sympathetic interrup- 
tion enables reduction of a fracture with 
marked edema in about seventy-two hours, 
instead of a delay of seven to ten days with 
elevation of the extremity at room temperature. 

In crushing injuries to the hand and foot, we 
are all aware of the degree of temporary 
disability and the vast lapse of time in rehabili- 
tation. I urge early and complete sympathetic 
interruption in these cases. In my experience 


the results have been most remarkable. These 
patients derive a sense of well-being with only 
one-third of the convalescence. 

Casi I. Miss E. R., nge forty-nine sufTt-red a 
crushed right foot e.'oiscd by a bus tire. Etronon, 
3 cc.. rcrluccd her blood pressure from ipo/So to 
Hy/do; it stopjied the p.iin for one hour and was 
re|)c.'ttid daily for three rl.ays. The skin became 
wrinkled anr! the edema subsided. The patient 
walked in clastojilast in fourteen days and ten 
weeks postoperatively the blebs and ulcer base 
healed. In eigiu weeks no edema w;is present and 
there was only sligiit limitation of dorsi flexion 
(no bone atrojihy). 

Traumatic (Vhrnmhnphlehitis and Phleho- 
thromhnsis. Interruption of the .sympathetic 
in conjunction with anticoagulants should be 
used prior to tiirombotomy and venous rc- 
.scction and the latter resorted to only in 
selected cases. 

.•\fu/c Bane .Atrophy. Periridically, and for- 
tunately not ton often, wc arc confronted 
with a hand or foot, glossy and edematus, 
slightly cyanotic, over which the patient has 
very little active movement. The x-ray reveals 
acute bone atrophy. Passive manipulation 
enhances the condition whereas interruption of 
the symirathetic produces astounding results 
in twenty-four hours. I will not discuss peri- 
arterial symp.athectomy versus ramiscctomy or 
ganglionectomy as space docs not permit. The 
maltreated case with prolonged aggravation 
becomes p.sychoneurotic. This type should not 
be submitted to interruption of the sympathetic 
and may require amputation. 

Causalpias. Causaigias, in my opinion, 
follow minor injuries to extremities or trauma 
to major nerves in individuals with a pre- 
existing sympathetic imbalance. Saw cuts or 
frost bites to digits frequently produce a 
typical causalgic pain. I can recall three 
sawyers and one teamster, all of whom dcvci- 
lopcd a severe causalgia, necessitating loss of 
time from work. They all responded to rami- 
scctomy, resumed work in three weeks and 
remained free of pain. 

Amputation Stumps. The phantom limb 
or the causalgic stump is rarely seen if amputa- 
tion is carried out with care. When sj'in- 
pathectomj- is indicated it should be carried 
out prior to amputation. Contraindications 
should be mentioned in the case of an associated 
cellulitis of the limb to be amputated, other- 
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vise the metabolism will be raised and amputa- 
tion will of necessity have to be taken higher. 

We have not experienced any eases of 
phantom limb in the use of refrigeration 
anesthesia or refrigeration preparation prior 
to amputation. 

Teclmic oj Operation. For an upper limb 
we use raniiscctomy rather tiian stcllcctomy; 
for a lover limb lumliar ganglionectomy, 
through the back (1-2-3) is employed. 

CONCLUSIONS 

1, Interruption of the sympathetic will play 
a great role in traumatic surgery, more 
especially those with a pre-existing sym- 
pathetic imbalance. 

2. The crush injury has been discussed. 


3. Sudek’s atrophy can be relieved of pain 
and the bones re-calcified. 

4. Traumatic phlebitis has been referred to. 

5. Refrigeration methods versus sympathe- 
tic interruption are discussed. 

6. Fractures vith massive edema may be 
reduced and placed in plaster seventy- 
two hours after sympathetic interruption 
instead of ten to fourteen days. 

7. The remarkable results upon causalgias 
have been referred to. 

8. Sympathectomy in amputation cases 
brings forth a debate. 

0- Tccimic of operation were referred to vith 
special reference to my posterior approach 
to the lumbar ganglia utilizing the lover 
part of the sympathectomy and splanch- 
nicectomy incision. 



SURGICAL TREATMENT OF CAUSALGIA 


CASE REPORT* 

Herbert M. Elder, m.d. 
Montreal, Canada 


T he patient, J. C., a Canadian infantryman, 
was wounded by a shell fragment in March, 
1945. _ 

He sustained a jagged wound of the back of the 
left thigh, which exposed but did not sever the 
sciatic nerve. The wound was d6brided in a for- 
ward Surgical Center within six hours of wounding. 
The note made at the time states that there had 
been moderately severe bruising of the sciatic 
nerve but that there was no paralysis. 

Forty-eight hours later the patient began to 
experience an acute burning pain in his left heel, 
which was not relieved to any appreciable extent 
by opiates. 

Secondary wound closure was carried out at the 
base, and he was later evacuated to U.K. to the 
Neurological Center because of the causalgia. 
He had become very emotionally disturbed and 
was very difficult to treat, since he detested any 
physical contact whatever, stating that it ag- 
gravated the pain in his heel. He had also made the 
discovery for himself, that by picking up a glass of 
ice water and keeping his hands chilled minimized 
the pain in the heel. 

A number of lumbar blocks were done, which 
gave temporary relief, and he was sent back to 
Canada. He unfortunately was “lost" for a time 
by those who had treated him in England, and no 
further real treatment was given. He had by this 
time become so hysterical that he was sent to a 
psycopathic ward for a while. 

After being "found” again, he was further 
treated by lumbar blocks', and when his condition 
had been improved selective blocks were used to 
determine which ganglia it would be necessary to 
remove. It was found that he could be completely 
freed of his pain only when Li, 2, 3 and 4 were 
blocked. 

The most striking thing when first seen by the 
writer was the dramatic change wrought by this 
procedure. The patient, who beforehand was a 
cringing, half sobbing, incoherent travesty of a 
man, continually wringing cold water or’cr his 
hands from a piece of doth kept moist from a bottle 
(a procedure which had produced marked macera- 
tion of both palms) became a smiling intelligent 
human being, who would give a coherent history, 
move about, shake hands and even permit his hair 
to be cut. 


On the basis of these tests it was decided to do a 
thoracolumbar ganglionectomy removing Li, 2, 3 
and 4, and to play safe, on the basis of some 
reccntlj' published reports, Tri and 12 as well. 
This was done in March, 1947, two years after his 
wounding. The operation was carried out as a one 
stage procedure, with complete and permane 
relief of his pain to date. 

After his recovery from this operation, I 
sciatic nerve, which had been caught in the sci 
of his wound, was dissected out and freed. This was 
done for two reasons; (i) there was some weakness 
of dorsi-flcxion of his foot, and (2) to attempt to 
prevent recurrence of similar symptoms, or the 
setting up of some other syndrome, by irritation of 
the sciatic nerve. He is at present symptom-free 
and his foot weakness is decreasing. 

DISCUSSION OF P.\PERS BY DR. KOLODNY, DR. 

PRETTY AND DR. ELDER 

Franklin Jelsma (Louisville, Ky.): In reference 
to the paper, “The Sympathic Reflex Arc and Its 
Clinical Significance,” by Dr. Kolodny, I wish to 
commend Dr. Kolodnj' upon his efforts to under- 
stand better the principles of causalgia. We are 
definitely in need of this information. When the 
literature has been thoroughly investigated and 
the new te.xts that are available have been studied, 
one will find that there is very little detail, very 
little definite information and very little in the 
way of facts concerning the mechanism that is 
related to the production of causalgia or the pain 
that we know occurs in this syndrome. 

As a result, we have many explanations, most of 
which are of a completely presumptive character. 
There has not been so far an anatomic explanation 
for causalgia. It still remains a matter of theory. 

In the few minutes I have available, I would like 
to review briefly for you what some of the neuro- 
anatomists think about this problem. 

Rasmussen thinks that there are definite sensory 
fibers supplying all blood vessels. 

Clark, in his newly revised edition of Ransom, 
speaks of vasomotor fibers as sympathetic fibers. 
He speaks also of the visceral afferent fibers suppl5"- 
ing the blood vessels. In this way, we h.ave a definite 
reflex arc. 

Now, just what happens in the production of 
pain with this sort of a mechanism is not known. 


A film was shown of this patient during the delivery of the paper. 
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but it is thought that there is an injured sensory 
fiber in the periphery. This fiber, or injured area, 
sends up a barrage of sensory impulses to the 
brain. This barrage of sensory impulses maj- dis- 
tort the ordinary sensory pattern and cause a 
short-circuiting of the impulses to other portions 
that ordinarily would not receive the impulse. 
The somatic motor fibers are stimulated. The 
autonomic efferent fibers or the ordinary sympa- 
thetic fibers are stimulated, and then the con- 
tinued barrage of sensory impulses to the brain 
and the continued barrage of motor impulses from 
the hypothalmus causes a peripheral change. 
After a while this will produce a definite reflex that 
is independent of the original reflex or independent 
of the original source of injury. 

There are some who believe, and I am inclined 
to agree with them, that the central mechanism 
plays a very important part in causalgia, either 
because of emotional impulses, because of the 
individual’s natural tendency toward emotion (and 
some arc more emotional than others), or because 
of a continued barrage of sensory impulses. The 
person becomes nervous and emotional and there 
is a group of impulses sent from tfic hypothalmus 
to the periphery, the injured nerve, and here it 
may be short-circuited again to a sensorj* nerve 
and carried back to the brain itself. 

1 would like to mention one thing in the use of 
sympathectomies. I think it would be a good idea 
to s.ave the first lumbar ganglion, if at all possible, 
and also, in the use of tctraethylammonium clilor- 
idc, intramuscular injection is probably better 
than intravenous injection for chronic pain such 
as causalgia. 

Eush.-\ S. Gurdjian (Detroit, Mich.): In dis- 
cussing Dr. Kolodny’s paper, I, too, am impressed 
by the fact that it is through efforts of this type 
that some of the hitherto unexplained mechanisms 
will be answered with consequent better manage- 
ment of difficult cases. 

I was particularly interested in the elcctro- 
cnccphalographic records that Dr. Kolodny 
showed. The changes that he describes were also 
obtained in seven or eight of our patients in 
Detroit. Some of the changes occurred on the 
opposite side from the body part stimulated. A few 
of the patients also had changes in the electro- 
encephalogram on both sides. Most of the records 
show inhibition of the repose rhythm, as he stated. 

I think that Buerger and many other clectro- 
encephalographers since his time have attributed 
this sort of phenomenon to the volley of electric 
impulses from the extremity or other parts of the 
body to the brain, with consequent inhibition of 
the ordinary rhythm of the brain or the repose 
rhythm of the brain, so that there is an inhibition 
for two to five seconds following such an impulse 
from the periphery. Opening of the eyes and closing 
of the eyes, turning on a light and turning off a 
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light and various other things can cause this 
phenomenon. 

However, the explanation that Dr. Kolodny 
gave, of a possible vasomotor mechanism associated 
with vasoconstriction in the brain, is interesting 
and certainly should be looked into verj’^ carefully. 

However, the vasomotor tone of the central 
nervous system is not the same as the vasomotor 
tone of the peripheral circulation. For instance, 
certain drugs such as carbon dioxide will cause 
vasoconstriction in the periphery and vasodilata- 
tion in the central nervous system. Other drugs 
will do the same thing. It is a good thing that the 
vasomotor tone of the brain is difficult to disturb 
as easily as that of the peripheral sj^stem because 
if the vasomotor tone of the brain were as easilj" 
disturbed as the vasomotor supply of one’s face 
(such as redness or pallor), you and I would be 
fainting many times a day. With this factor of 
protection, the organism carries on satisfactorily. 

All of this may be taken as evidence possibly 
that the changes that Dr. Kolodny has obtained 
arc due to peripheral stimulation with electrical 
vollics inhibiting or stimulating the brain wave 
rhj'thni rather than due to variations in the tone 
of the vasculature of the brain in connection with 
changes in the tone of the vasculature of the 
periphery. I think that his paper is very stimulating 
and very interesting. 

Ronald W. Adams (Boston, Mass.): These 
papers have been so tvelf and ably presented to 
you that your discusser finds it difficult either to 
add or challenge the statements of the authors. 

I confess to a certain amount of bewilderment 
though on the facts of life as they concern the blood 
supply in the extremities affected by reflex dys- 
trophy. Dr. Kolodnj' and Dr. Prettj’ have ably told 
you how vasospasm, arteriolar spasm, is the big 
factor, and yet, in the literature we find the reports 
of Dc Takats and Miller, who have studied the 
problem extensively and who tell us that in the 
well established reflex dystrophies, there is an 
increased blood flow to the affected part, as much 
as 30 per cent. 

Quoting from an article that they wrote,* “This 
remarkable increase, persisting over many months 
and years, is the most characteristic feature of the 
syndrome. This is true even in those limbs which 
appear cold to the touch and with shiny, atrophic 
skin.” 

The same writers, however, say their patients 
had a further increase in blood How following 
paravertebral block. In the true causalgias, I 
think I am right in saying that Mayfield and 
Devine published blood flow studies in their 
patients, and this was not necessarilj'' true in their 
group. Some of them had an increased blood flow, 
others showed a decrease in the blood flow. They 
also reported cases in which the pain disappeared 

* Arch. Stirg., 46: 469-479, 1943. 
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with the presence of a hj’perpyrexia, such as during 
the high temperature phase of a malaria attack. 
Perhaps Dr. Kolodny can tell us the mechanism 
there involved. 

Our experience bears out that of Dr. Pretty, that 
paravertebral procaine block in the presence of an 
edema following fnactures permits us to perform 
definitive treatment earlier, and it goes without 
saying that we prefer to reduce our fractures as an 
emergency procedure before edema is established. 

Our experience with the sympatholytic drugs has 
not been too extensive. We have not used them for 
acute vasospasm and arterial spasm. We have used 
them in the reflex dystrophies but are not quite as 
favorably impressed as the Ann Arbor group of 
Barry Campbell, Lyons and others, who have used 
tetraethylammonium in the reflex dystrophies. 
Perhaps they have been able to teach their surgeons 
and residents to recognize the symptoms and signs 
at an earlier date than we have been able to, or 
perhaps they have been more persistent in their 
therapeutic program. We shall continue to use it 
in selected cases. 

Procaine injection, when the symptoms have 
been well localized to a trigger point, has worked 
well in our experience, while paravertebral procaine 
blocks, singly or in repeated doses, have controlled 
a large number of our patients who present a 
well established reflex dystrophy. An occasional 
patient has been found to require ganglionectomy. 
Our attitude toward it is perhaps rather aptlj- 
expressed in a remark of John Homans, who, in 
discussing this subject, wrote, “Sympathetic 
ganglionectom}' of the White and Smithwick type 
is a last resort. Those very familiar with it have 
little patience with less radical procedures. There 
is a satisfaction in curing the patients with the 
least possible expenditure of energy, which, I beg 
to say, is not laziness but artistry.” 

W. E. Mishler (Cleveland, Ohio): These were 
verj’ excellent papers. I have nothing to add to 
the discussion except one practical point, namely, 
the recognition of causalgia is rather simple and is 
universally done, but is done late. 

I think the plea should be made that inasmuch as 
trauma is always accompanied by sympathetic 
reflex mechanism, the measures for the prevention 
of late results and the early institution of treat- 
ment are a “must” in the handling of traumatic 
cases. 

Joseph E. J. King (New York, N.Y.): I want 
to thank Doctors Kolodny, Pretty and Elder for 
their splendid presentations. Just think what a 
fine era we older fellows have lived in and what has 
been done, especially by the surgeons, for the relief 
of pain in our time. In the first place, I think that 
the prime duty of the physician in earlier times was 
to relieve pain. Dr. Weir Mitchell knew just as 
much about causalgia at the end of the Civil War 


as anyone does today, except how to relieve pain 
permanently. 

In passing, one must mention the names of Dr. 
Charles Frazier and Dr. William Spiller, who 
instructed us on how to relieve the terrible p.ain of 
major trigeminal neuralgia, which has nothing to 
do with the subject this morning. In recent years a 
number of good men, such as you have seen and 
heard this morning, have solved the problem of 
the terrible pain of causalgia, and the procedure 
has become commonplace and is universalh- 
accepted. 

I well remember an old man at Bellevue Hospital 
in 1923 who had had a large, adherent lipoma 
arborescens removed from the inner side of his 
arm by Dr. Tom Russell of Post-Graduate 
Hospital, New York. Later the patient came to 
Bellevue Hospital with a terrible causalgia. The 
median, ulnar and musculo cutaneous nerves were 
embedded in scar tissue. We did not know what tw 
do except what we knew at th.at time, ^^'e did a- 
neurolysis and that helped him a little. The pain 
recurred. The man could not sleep and was in 
terrible pain. Dr. Hartwell made me cut his ulnar 
nerve and free his median again. That did no good. 
Dr. Hartwell amputated his arm just below the 
shoulder, and that did not help. My associate, Dr. 
Klenke, made an incision over the vertebral column 
to cut the roots of the nerve. That helped him a 
little, but the only thing that gave him real relief 
was when he got pneumonia and died. We knew 
nothing about sympathectomy in those days. 

Now, that operation could be done so easily by 
any of these men who have talked to us this morn- 
ing. I want to ask anj- of the men who read th^c 
papers what their experience has been with 
ery^thromelalgia, and, second, has anyone been 
forced to perform cordotomj* where s^mipathec- 
tom3’’ has failed? 

W. K. Livingston (Portland, Ore.); There are 
two things that pleased me very”^ much this morn- 
ing. One was the expression of clinical interest, by 
an organization of this type, in the influence of the 
sjmipathetics on surgical problems. The second 
was evidence of an experimental approach, such 
as brought out bj' Dr. KoIodn3'’s paper. I was also 
in favor of Dr. Gurdjian’s caution in the interpre- 
tation of these ex-perimental findings. But \ye see 
in some clinics, I think, an excellent utilization of 
the experimental possibilities in sy'mpathectomj'. 
Bronson Ray is doing some beautiful work in New 
York with his sympathectomized cases in studj'ing 
the sensitivity' of the alimentary and genitourinary 
tracts. 

There are two points that I would like to men- 
tion here that supplement this experimental 
approach: First, the concept of a vicious circle, if 
j'ou will, or a cycle of activities set up within 
integrated neuron sj'stems that becomes self- 
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sustaining. It has been beautifully exemplified in 
the work that is being done in experimental Jack- 
sonian epilpesy. Tiiere is one other experimental 
finding from the physiologic laboratory that has a 
bearing, perhaps, on this remarkable phenomenon 
we saw in the film, of sensitivity of the skin, 
expressing itself with added pain in the causalgic 
area. That was an experiment of Taylor and Porter 
in Texas, a simple example of “facilitation” which 
they believed had some bearing on the excessive 
skin sensitization in causalgia. 

They were trying to show how relatively in- 
nocuous stimulation can add centrally to reflex 
activity. Their setup was this: spinal cat, in 

which they were stimulating (with each artificial 
respiration) the posterior tibial nerve and were 
recording contractions of the anterior tibial muscle. 
Therefore, they were producing in this spinal cat a 
reflex. They reduced their electrical stimulus to 
the minimal amount which would produce a bare 
contraction of this anterior tibial muscle with 
each stimulation. 

Their record would show on a recording kymo-' 
graph these minimal contractions of the anterior 
tibial muscle produced reflexly. With this setup, 
they dropped cold water repeatedly on the cat’s 
foot. Immediately the reflex contraction of the 
anterior tibia became gre.atly exaggerated. 

The question now arises, does the dropping of 
the water on the foot in itself, without the electrical 
reflex, produce this contraction? When they dis- 
continue the electrical stimuli, there is no con- 
traction of the anterior muscle at all. They now 
stop the dropping of the water and the muscle 
returns to its minimal contraction. Exactly this 
same experiment can be done with a drop ol nitric 
acid on the cat’s knee. It can be done by stroking 
the fur with an applicator. It can be done even 
by blowing strongly on the hair with a pipette. 
In other words, they were showing a reflex taking 
place through the central nervous system in a 
spinal cat and that when this reflex is at a minimal 
level, innocuous stimuli such as stroking the fur 
or blowing air on it or spreading the toes or drop- 
ping cold or hot water will tremendously exag- 
gerate this simple reflex response through the 
agencies within the spinal cord. 

Harold C. Vokis (Chicago, III.): I, too, have 
greatly enjoyed these very interesting and profit- 
able papers. I have one question that I would like 
to ask Dr. Elder, and that is, if he has any explana- 
tion for the necessity of blocking or removing the 
fourth lumbar ganglion in his case? 

1 realize that in cases of this type, we are perhaps 
getting our effect as much or more by removing 
visceral afferent fibers as by our sympathetic 
denervation. Certainh-, as I understand ft from 
what we know of anatomy at the present time, 
there are no efferent sympathetic rami below the 


second lumbar roots and, therefore, at least from 
the theoretical standpoint, should it be necessary 
to remove the fourth lumbar ganglion in order to 
accomplish sympathetic denervation of the foot? 
I would like to know if he has any explanation for 
the necessity of blocking the fourth lumbar gang- 
lion in order to obtain complete relief in this 
case. 

Anatole Kolodnv (closing): As to the question 
asked by Dr. Adams, how Dr. Pretty and I explain 
the discrepancy between the large volume of blood 
existing in such an extremity and still have the 
spasm, I will leave this to Dr. Prettj' to answer. 

I just want to limit myself to two or three points 
raised by Dr. Gurdjian. 

Dr. Gurdjian says that he thinks Dr. Buerger 
first pointed out that you find an inhibition in the 
electro-encephalogram, an inhibition after any 
irritation during the electro-encephalography. 
You see the patient opening his eyes, or you are 
talking to the patient or asking him questions. We 
always find that. But we always find it on both 
sides of the brain at the same time. I had 
correspondence with the doctor who I think is prob- 
ably the most outstanding man today in electro- 
encephalography, Dr. Gibbs, about that question 
and he is of the same opinion, that any irritation 
of the patient at the time electro-encephalography 
is carried on is not always manifested by inhibi- 
tion, but sometimes bj' acceleration of the waves, 
and it is equal on both sides, while the curves I 
showed here speak for themselves. 

Of course, we doctors are individualists and we 
like to interpret findings as we think. It is up to 
the person. 

I do not want to enter into any anatomic debate. 
In my paper, which I did not read in its entirety 
here, there is a question about anatomy, too. 
But there is one more important point I want to 
make, and I want to make it as a patient to doctors. 

I never learned so much to respect a patient’s 
complaints as I learned during the last five weeks, 
when I was a patient in a hospital. I used to say 
that patients were hj'sterfcal, like Dr. Elder has 
said when he saw that boy, namely, that he was 
in an acute hysterical stage. I used to say it, too. 

I will give you an example: 

I was operated upon on the left side of the chest 
and have an extensive thoracic scar. At the time I 
was in the hospital, whenever the nurse used to 
wash the left side of raj* face, I had terrific pain 
in the scar. She would just touch the left side of 
ray face and I would have a pain in the scar. The 
same thing was true of the left arm. Now, the onlj' 
rational explanation that I have is that my scar 
at that time irritated many blood vessels and the 
slightest irritation on that side, causing contraction 
of the capillaries and the arterioles, immediately 
reflected itself in exaggeration of the spasm on the 
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left side; and I am not a hysterical man. In thirty 
years of practice, I have never been sick a single 
day. 

H. Gurth Pretty (closing): Dr. Kolodny men- 
tioned that he is not a hysterical individual, but he 
almost had me in hysterics when he said that I 
could answer a question that he could not. 

Now, one question was brought up, that of 
increasing the blood volume in a limb after inter- 
ruption of the sympathetic. I think, because you 
get an increase in temperature, that docs not neces- 
sarily mean that you have an increase in blood 
volume. If you liken the thing to a radiator, if you 
increase the circulation of hot water through a 
radiator by means of a circulating pump, that 
radiator will emanate a great deal of heat. If, on 
the other hand, you slow up the circulation of the 
water through the radiator, you emanate less heat; 
so I do not think it is a question of increasing blood 
volume but it is a question of increasing blood inter- 
change. 

Then comes the question of removal of the first 
lumbar ganglion and also the question of removal of 
the fourth lumbar ganglion. That brings in many 
debates. I do not know how we are going to settle 
it. Certainly, if you do not remove the first lumbar 
ganglion, you do not get satisfactory results in any 
type of sympathetic operation. The disadvantages 
of removing the first, as we all know, arc that it is 
supposed to interfere with the cjaculator mechan- 
ism. That does not seem to apply in every case, in 
my experience. I have many in whom it made no 
difference whatsoever, whereas in others, it has; 
so that is still a debatable question. 

As to the question of removing the fourth, I will 
grant you that by blocking the fourth with the 
others, you get a good response. You will get a 


good response up to two and three years after the 
fourth, but where the fourth, has been removed, 
there is a tendency in these patients to revert 
after three or four years; in other words, the 
results arc not as good or as lasting as those eases 
of removing, i, 2, 3 and not the fourth. 

Regarding the question of using tetraethylam- 
monium chloride intravenously versus intra- 
muscularly, there is no doubt that your effect is 
more lasting intramuscularly, but my point is 
that by using the Ictracthylammonium, you are 
foolish to attempt to use it as a prolonged method 
of treatment. The only answer is, if your ease 
requires sympathetic interruption for a long time, 
by all means be radical about it and do not waste 
time playing around with tctracthylammonium. 

The other question of reducing the edema in 
fractures, 1 quite agree that if we get our fractures 
early and tre.at them immcdiatch-, we do not get 
edema. That is the ideal situation. But how often 
do we get our fractures in the big general hospital 
immediately? Some of them arc referred from 
countrj' districts, from different arc.as. The edema 
is well developed. Therefore, we have to use some 
ways and means of getting that edema down 
quickly, and your sympathetic interruption will 
certainly facilit.alc it. 

The question of cordotomy is an old debatable 
point. 1 think that is a hanger-on of the neuro- 
surgeons, and they arc inclined to swing back to 
cordotomy. They arc inclined to steal the sym- 
pathectomies from the other people. 1 do not 
believe that by doing a cordotomy' after a sym- 
pathectomy, you arc going to improve the condi- 
tion. I think, if your condition has gone to such an 
c.xtcnt that sympathectomy or interruption will 
not do it, you had better leave cordotomy alone. 





UNUNITED FRACTURE OF THE NECK OF THE FEMUR=^ 

CAUSES OF FAILURE OF INTERNAL FIXATION AND TREATMENT 

Irwin E. Siris, m.d. and John H. Mulholland, m.d, 

New York, New York 


T he objects of this paper are (i) to cite 
the pitfalls in the management of frac- 
tures of the neck of the femur \\-hich con- 
tributed to non-union, (2) to stress prerenlioyi 
of the piljalls in order to reduce the incidence of 
non-union, (3) to urge the use of visual osteo- 
tomy ^Yhen in attempting internal fixation some 
of the pitfalls seem inevitable and (4) to report 
our experience vith twenty-six ununited frac- 
tures of the neck of the femur. 

Since Kellogg Speed ^ delivered his oration 
on the “Unsolved Fracture” in 1935, the trans- 
fixion of recent fractures of the neck of the 
femur has been widely employed. Howe\^er, the 
problem is still ver3" formidable. While the im- 
mediate objectives maj’’ have been obtained, 
there is no assurance that the transfixion of the 
fracture will result in osseous union with a 
functioning and painless hip. Too many factors, 
known and unknown, play a role in interrupting 
union and in producing degenerative arthritis 
or aseptic necrosis. (Table i.) 

Sixteen ununited fractures of the neck of the 
femur are known to have occurred among the 
146 which had been pinned on our ser\dce dur- 
ing the six 3*ears prior to January'-, 1947. Ten 
ununited fractures were admitted with no pre- 
vious treatment, either because of the patient’s 
reluctance to submit or to the phj^sician’s fail- 
ure to recommend operation. 

Excerpts from two reports evaluating the 
intermediate and ultimate results show the need 
for studying these unsolved clinical problems 
which remain a challenge to the surgeon: (i) 
The Fracture Committee of the American 
AcadeiuN- of Orthopaedic Surgeons in 1941" 
reported that (i) non-union occurred in fort}'- 
one or 23.7 per cent of 173 cases which met the 
committee requirements for classification as 
good reduction, viz., anatomic replacement of 
the fragments or a slight valgus position; (2) 
arthritic changes were observed in the head 
following bony union in fortj'-three or 27.3 per 
cent of 157 cases following fixation with Smith- 

* From Department of Surgery, New York University 

Surgical Division, Bellevu 


Petersen nail or multiple wires. (2) Boyd and 
George,® in their report of the complications 
and results of internal fixation of 300 acute 
central fractures of the neck of the femur, found 
that nineteen or 13.5 per eent of 122 hips failed 
to unite, nine of these following satisfactory 
Table t 

COMPLICATION'S OF 146 IN'TRACAPSULAR FRACTURES 

No. 


1. Ununited fractures 16 

2. Degenerative arthritis 4 

3. Aseptic necrosis 2 

4. Reinsertion of inaccurately inserted nail 18 

5. Broken calibrated indented guide wires 4 

6. Foreshortening of neck and extrusion of nail ... 8 

7. Absorption of neck and straddling neck and 

shaft by Smith-Petersen nail 5 

8. Infection (6) absorption of head 1 

9. Thrombophlebitis and pulmonary infarction 

(2 recovered) 4 

10. Pneumonia 12 

u. Died 14 


reductions and nailings. They added that 
aseptic necrosis and arthritic changes in the hip 
each occurred in 33.6 per cent and that all 
patients with aseptic necrosis did not have 
arthritic changes. From their findings thej' 
indicated that a good end result could be prog- 
nosticated in 43.6 per cent. 

Compere and Wallace’s'* experiments on dogs 
indicate that the fate of the head of the femur 
following transcervdcal fracture is favorabh' 
influenced bj*^ immediate accurate reduction 
and internal fixation. If Phemister’s® theory 
that the fate of the head following fracture is 
determined on a basis of injury to the blood 
suppb^ to the head at the time of fracture, it is 
logical to reduce the “time lag” between frac- 
ture and reduction-fixation. Further damage to 
the capsular vascular tree bj'- rotation, displace- 
ment and shearing stress will be eliminated by 
earlj' transfixion. 

PITF.ALLS IN THE .MAN.AGEMENT OF 
RECENT FR.ACTURES 

Our experience has led us to believe that, in 
some instances, failure to obtain osseous union 

College of Medicine and Third (New York University) 

: Hospital, New York City. 
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i 

Fig. I. A, Case F. W. failure to reduce and convert the vertical plane to a horizontal position; failure to transfix 
the fragments. 



Fig. I. B, nail removed one week later; radiographs four months after anterior McMurray osteotomy; stable 
and painless hip. 


could have been prevented. Primarily, opera- pitfalls in reduction and transfixion 
lion should not be delayed. Earl}'' reduction and i_ Failure to reduce the fracture completely 
transfi.xion is indicated to attempt to salvage and produce a valgus pedestal for the 

and re-establish the continuity of the vascular head 

bed. Secondly, ive have encountered mariy pit- ij_ Failure to engage or adequately transfi.v 
falls during reduction and transfixion which if rhe proximal fragment (Figs, i.x and b, 

prevented would probably have reduced the Qise F. W.) 

instances of non-union. These must have been m. Medial superimposition of the inner aspect 
common to others but repetition and emphasis of both fragments. This results in m^ial 

may be helpful. foreshortening of the neck. This may 
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follow (i) incomplete reduction, (2) 
failure to maintain oblique non-serrated 
fragments in a corrected position or (3) 
tilting the proximal fragment by an on- 
coming nail due to failure to fix the 
fragments adequately by strong guide 
wires. (Figs. 2a and b, Case M. G., and 
3A and b, Case E. C.) 

IV. htserlion of nail in outer third oj the proxi- 

mal fragment. The stress and strain 
causes angulatory pivoting and pressure 
necrosis. The nail erodes the head and 
emerges from the proximal fragment. 

V. Extracting and reinsertion of too long, too 

short or inaccurately inserted nail im- 
pairs the viability of the head and head 
(eighteen cases) 

VI. Inadequate engagement of the proximal 

fragment by too short a nail may result 
in the nail ex-truding from the proximal 
fragment 

vii. Penetration of the articular surface by too 
long a nail causing erosion of the 
cartilage 

vin. Too early weight bearing. This applies to 
the cases in which the fragments have 
been properly transfixed in a valgus 
position as well as to the inadequately 
engaged proximal fragment. 

IX. The routine transfixion of the bead and 
acetabulum by a guide wire not infre- 
quently directed toward the ligamen- 
tum teres, to prevent rotation of the 
head by the oncoming nail, should be 
abandoned. This procedure may impair 
the circulation or damage the cartilage. 
The procedure should be replaced by 
two parallel strong non-calibrated guide 
wires into the head. 

-x. Calibrated indented guide wires should 
be avoided because the indentations 
impair their tensile strength. The break 
occurs at the site of an indentation from 
the impact of the oncoming nail (i) if 
the fragments had not been stabilized 
by impaction or (2) the extremity had 
not been rigidly immobilized on a frac- 
ture table (four cases) 

XI. A screw should not be used to transfix the 
base of the Smith-Petersen nail to the 
shaft. If foreshortening does occur, it is 
obviously more desirable that the base 
of the nail extrude than to allow the 


nail to penetrate the articular surface 
gradually. 

XII. Fracture improperly selected for transfixion: 

An inadequately immobilized fracture 
of two weeks’ duration may have im- 
paired the blood suppl3'' of the head. 
Considerable absorption of the neck 
maj'’ be present. Osteotomy is indicated 
because the absorption of the neck maj- 
be progressive even though transfixion 
appears satisfactorjx This maj" result in 
complete absorption of the neck with: 
(a) the nail straddling both fragments 
Figs. 4A to D, Case S. S.); (b) erosion 
with penetration of the nail through the 
head (Figs. 4A to d, Case S. S.) ; (c) ex- 
trusion of the nail from the shaft with 
foreshortening of the neck (Fig. 

Case E. K.) 

XIII. Infection and circulatort" disturbance 

leading to absorption of the head and 
neck (Fig. 6, Case M. L.) 

FACTORS FOR SATISFACTORY TRANSFIXION 

To enhance the successful transfixion we 
wish to reiterate that the following conditions 
are indispensable:®,' (1) Immediate reduction, 

(2) immobilization on a fracture table to main- 
tain reduction and eliminate the possible 
change in position of the fragments during the 
variable duration of the operative procedure, 

(3) the use of two strong non-calibrated 
inch guide wires inserted cm. apart and 
parallel to each other to stabilize the reduced 
pro.ximal fragment; the use of the best posi- 
tioned guide wire for the insertion of the prop- 
erlj^ selected cannulated Smith-Petersen nail or 
similar cannulated device which incorporates 
the principle of preventing angulation, shearing 
or rotation and (4) the confirmation of all 
three steps by good lateral and antero-posterior 
roentgenograms. 

ALTERNATIVE INTRA-ARTICULAR 
ARTHROTOMY AND OSTEOTOMY 

If the good reduction and good transfixion 
cannot be achieved and pitfalls seem inevitable, 
the fracture site should be exposed through an 
anterior incision and transfixion should be at- 
tempted. This is bj’’ no means a simple pro- 
cedure, particularly if previous attempts have 
failed. It should be reserved for patients in the 
j’ounger age group. While the fracture surfaces 
are ex-posed and the fragments may be hooked 
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into position, the operation is time consuming 
as it also requires radiographic control to 
transfix the fragments accurately ^Yith the can- 
nulated nail. The visual realignment of the frag- 
ments on their inner anterior aspect may be 
misleading. There may be superimposition of 
the inner aspect of both fragments ^Yith a result- 
ing poor pedestal. Failure to obtain and main- 
tain a satisfactory position of the fragments or 
failure to hold and transfix the fragments re- 
quires that the surgeon decide AYhether or not 

(1) to continue further attempts at correction 
and transfixion, thus involving greater risk to 
the patient and further jeopardizing the neck 
and head by repeated insertions of the nail or 

(2) to defer the operation until another day and 
again attempt to reduce and accurately transfix 
the fragments. From our observation of un- 
successful repeated attempts \yc believe that a 
visual osteotomy should be performed at the 
first operation if the objectives cannot be ob- 
tained and the condition of the patient is satis- 
factory. Otherwise the visual osteotomy should 
be performed as soon as the patient has satis- 
factorih'' recovered from the first operation and 
the reaction of the tissues to the additional 
trauma had subsided, usually within ten to 
fourteen days. The Leadbetter cervical axial 
osteotomy was satisfactorily performed in five 
cases in the older age group in which reduction 
and transfixion could not be satisfactorily 
achieved. iMcMurray performed twenty-three 
subtrochanteric osteotomies for recent fracture 
and bony union followed in all.® 

I\l. D., a female, seventy-five years old, sus- 
tained a high transcervical fracture on January 2 , 
1947, with considerable upward displacement and 
outward rotation of the shaft. The fracture was re- 
duced and transfixed with a 3^^ inch Sniith- 
Petersen nail. The films on January 4th revealed 
the shaft and head transfixed at an angle of 125 
degrees, the shaft externally rotated and some 
superimposition of the fragments. The films on 
January 20, 1947, revealed the nail extruding from 
the head. On January 28, 1047, a Lcadbettcr- 
McMurray-Brackett osteotomy was performed and 
the extremities were immobilized in plaster. In 
April, 1947, the cast was removed. There is osseous 
union and good general alinement of the fragments. 
(Figs. 7A to c.) 

TREATMENT OF UNUNITED FRACTURE OF THE 
NECK OF THE FEMUR 

In 1936, iMc.Murray' reported twenty-seven 
cases of ununited fracture of the neck of the 


femur treated by a bifurcation operation. This 
was based on the suggestion of Lorenz that the 
stability of the hip could be restored by bringing 
the support under the center of the aceta- 
bulum. Schumm,'° in 1937, reported his experi- 
ence with the Schanz osteotomy in a series of 
twenty-eight cases in which he claimed increase 
in stability of the hip and a definite relief from 
pain and fatigue. In 1940, Reich” advocated a 
guide wire, pin or screw in the direction of the 
proposed osteotomy and an anteroposterior 
roentgenogram to determine the exact level of 
osteotomy. Twenty-two of his tiventj'-six pa- 
tients were able to get about with little diffi- 
culty or discomfort. Speed and Smith,'- in 
1940, obtained solid osseous union between the 
head and neck of the femur in fifteen of thirty 
cases following osteotomy and they indicated 
that osteotomy may be performed in preference 
to reconstruction. 

The encouraging experience of these surgeons 
and the less formidable nature of the oblique 
osteotomies prompted us to accept the McMur- 
ray operation and to emploj'- a guide wire to 
determine the desired location of the proposed 
osteotomy as advocated by Reich . Eight su ch 
operations tvere performed and the results are 
tabulated in Table v. The “simplicity and 
absence of shock” which McMurray claimed 
was substantiated by our experience. The pro- 
cedure offered the simplest approach to restor- 
ing a normal anatomic and physiologic pedestal 
for the head. While our results were not uni- 
formlj’’ satisfactory, they were encouraging in 
five cases in which union and stability were 
obtained. 

Leadbetter'" made an extremely valuable 
contribution by further simplifying the opera- 
tive procedure when in 1944 he proposed an 
osteotomy high in the cervical axis through an 
anterior approach. This operation offers ad- 
vantages as follows: (i) Any uncertainty as to 
the proper level, direction or rotation of the 
osteotomy is eliminated. (2) Visual inspection 
of the fracture site to determine the extent of 
absorption of the neck, the state of viability of 
the head, the extent and nature of the inter- 
posed tissue is possible. There is also op- 
portunity to remove this tissue. (3) Visual 
mobilization of the shaft, which may have been 
displaced upward and be held by contracted 
muscles thereby sacrificing the minimum 
amount of length, is also possible. (4) The 
necessity of using a guide wire and taking re- 
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Fig. 4. B, May, 1944, progressive absorption of the neck; five months after transfixion; tip of nail cncroaehing 
closer to articular surface; no pain? 


peateci roentgenograms to determine the site 
of a guide wire or osteotome is obviated. (5) 
The procedure is less time-consuming and 
therefore less shocking to the patient. (6) A 
more exact anatomic and surgical approach to 
furthering the six criteria which Leadbetter 
considered ideal for repair of non-union is 
offered. These are: (i) preservation of the 
articulation of the head and acetabulum, (2) 
establishment of a normal acetabular thrust, 
(3) creation of positive pressure by a true 


valgus, (4) allowance for contact of cancellous 
bone surfaces, (5) preser\'ation of adequate 
circulation and (6) production of minimal 
shortening. 

In April, 1944, Rowe and Ghormley*'' re- 
ported that thirt3^-four Brackett operations had 
been performed at the hlaj'o Clinic and that 
good results were obtained in twent3'-three or 
67.7 per cent of the cases. They also reported 
good results in ten of eleven cases which thej' 
internally fixed with a Vitallium screw driven 
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Fig. 4. c, October, 1046, nail beyond articular surface; patient has been getting about on crutches; had pain', 
four weeks. 



Fig. 4. D, February, 1947, three months after combined operation; films taken in abduction and adduction; in May, 
1947, no pain, firm union. 

through the transplanted trochanter and the 
shaft into the head fragment. 

The most frequent cause of failure which we 
have encountered in both the intra-articular 
and extra-articular osteotomies was slipping of 
the shaft. Weekly radiographic examinations 
were made while in plaster to detect the slight- 
est change in the position of the shaft. In two 
cases the loss was detected during the first week 
after the operation and in both cases wedging of 
the plaster spica restored the shaft to position. 

Other observers reported slipping of the shaft as 
the most frequent cause of failure following 
McMurray or Schanz osteotomies. Rowe and 


Ghormlej’^^'* and Magnuson*® reported that the 
most frequent cause of failure with the Brackett 
operation was slipping of the shaft. 

MCiMURRAY — LEADBETTER — BRACKETT 
PROCEDURE 

In eleven patients the anterior incision was 
employed. In four the Leadbetter cervical axial 
osteotomy was performed. In seven we com- 
bined the McMurray, Leadbetter osteotom}’’ 
with a partial Brackett procedure by scooping 
out the inner component of the head and im- 
planting the rounded or squared inner com- 
ponent of the osteomotized shaft into the 
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Fig. 5. A, Case E. K. Snoith-Petersen nail inserted Februarj' 3, 1944, fifteen daj's after fracture; films taken in 
abduction and adduction three years later, March, 1947; absorption of the neck; nail pivoting on head; increased 
density of shaft, nail extruding and foreshortening of the neck; pain, shortening and no stability. 



Fig. 5. B, combined operation March, 1947, 
plaster spica three months; films July, 1947, cor- 
rected position maintained; no pain. 


partially scooped out proximal fragment. The 
pointed inner portion of the sectioned greater 
trochanter is wedged between the under outer 
surface of the head and the shaft (i) to augment 
the blood supply to the head and (2) to prevent 
rotation of the head and outward displacement 
of the shaft. (Figs. 8 a, b and c.) 

The muscular attachments of the greater tro- 



Fig. 6. Case M, L. The patient, sixty years old, 
sustained subcapital fracture April 26, 1943: 
admitted May 13th; Smith-Petersen nail inserted 
May 14th; nail extruded from the head; rein- 
serted June I St, infection with drainage for man3' 
months. The nail was removed November ij, 
1943. Gradual absorption of head and neck took 
place. Film Maj-, 1945, 'revealed base of neck 
fused to outer rim of acetabulum. 

chanter are sutured to the muscles of the distal 
fragment. We have not transfixed the frag- 
ments with a screw as advocated bj' Rowe 
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and Gliormley. The double spica does not in- 
clude the ankle. It is believed that some absorp- 
tion takes place during the first and second 
week at the sight of implantation of the head 
and shaft. By omitting the plaster from the foot, 
sustained impaction of the head and shaft is not 


thirty-eight years old and the oldest seventy. 
One patient died. The result was fair in one 
and poor in the two others. However, one pa- 
tient whose fibular graft broke and the nail 
extruded three months after the operation was 
again operated by the MdSIurra}'- extra-articu- 


Table 11 

SUMM.ARY 


Bone graft and Smith-Petersen nail 

^^'hitman reconstruction 

illcMiirr.'iy-Lorenz e.vtra-articular osteotomy 

Intra-articular osteotomy, Leadbetter-McMurray . . 
Leadbctter-McMurr.ay-Brackett 



Shaft Slipped 


Result 


Operations 


1 





Entirely 
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1 
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1 
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i 

Poor 

Died 
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2 
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7 

1 

3 

HI 

I 

I 

1 

26 

3 

10 

9 

7 

7 

3 
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* One patient subsequently had an extra-articular osteotomy with satisfactory result. 


impeded. Leadbetter bivalved his casts in four 
weeks and removed them in eight weeks. We 
have continued immobilization in plaster eight 
to fourteen weeks believing that the pain and 
discomfort in the thigh is less and that osseous, 
union may be more stable. To date there has 
been no untoward effects from immobilization 
in plaster. 

Results. There were twenty-six operations 
on twenty-four patients. Of the twenty-four 
patients, seventeen were females and seven 
were males. The average age at the time of 
operation was sixty-five years; the youngest 
was thirty-eight years and the oldest eighty- 
seven. The average period of non-union was 
sixteen months, the shortest was two months 
and the longest was nine years. (Table ii.) 

Fifteen patients bad previous operations. In 
twelve the Smith-Petersen nail gradually ex- 
truded from the head either from angulatory 
pivoting or necrosis of the head or the nail had 
not adequately engaged the proximal fragment. 
In three cases the nail straddled the head and 
shaft with progressive absorption of neck. Nine 
patients had no previous operation; one had 
two ununited fractures. 

The results of four cases treated by bone 
graft and Smith-Petersen nail are shown in 
Table iii. The average duration of non-union 
was nine months, the shortest two and the 
oldest fourteen months. The youngest was 


lar procedure which resulted in a satisfactory 
stable and painless hip. His case is also included 
in Table v. 

Results of three cases treated by Whitman 
reconstruction are shown in Table iv. The dura- 
tion of non-union was three, two and nine 
months and their ages sixtj'-nine, sixt5'’-seven 
and sixty-three 3’-ears, respecti^re^3^ The results 
in two were fair and in the other poor. There 
was partial to gradual complete extrusion of the 
shaft, pain and lack of stabilit3f. 

Results of nineteen hips that were osteot- 
omized for non-union are as follows: The 
average duration of non-union was nineteen 
months, the shortest was three months and the 
longest nine 3"ears. Two of the patients died; 
one with Parkinsonian disease died on the 
seventeenth da3'’ after a ]\'IcMurra3r extra- 
articular osteotom3' from a coronar3" occlusion. 
The other, R. K., sixt3'^-eight 3'’ears old, was in 
poor condition at the time of admission. Her 
operation was deferred until several transfu- 
sions helped to improve her condition. The 
fragments slipped and she never rallied suffi- 
cienth'- after the Leadbetter-Brackett operation 
to permit wedging of her cast. She died four 
weeks after the operation. 

Two of the seven who survived the extra- 
articular osteotomies had poor results while 
five had osseous union and fairl3’’ stable, pain- 
less hips. (Table v.) 
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Fig. 7. A, Case M. D. seventy-five years old, fracture transfixed January 2, 1947, the day of admission; films 
reveal the shaft externally rotated and superimposition of rotated fragments. 



Of the ten patients who survived the intra- 
articular osteotomies, four had McMurray 
procedures according to the technic advocated 
by Leadbetter. Two of these had satisfactory 
results. The result is fair in one and poor in tlie 
other because the shaft slipped although there 
is some stability in both. (Table vi.) 

In four of the seven intra-articular osteot- 
omies, in which the Leadbetter-McMurray- 
Brachett principles were applied, the results are 
satisfactory. One patient, seventy-five years 
old, who had an unsuccessful Lorenz osteotomy 
in another institution, was again operated upon 
one year later. There was complete absorption 
of the neck and marked upward displacement 
of the shaft. A satisfactory position was main- 
tained for ten weeks with the aid of a hook 


incorporated in plaster. Films taken without 
plaster in abduction and adduction revealed the 
shaft pivoting on the head. This we attributed 
to too oblique an osteotomy’’ and insufficient 
bonji contact. Films eight months later reveal 
some new bone but the shaft still pivoted on the 
head. (Figs, ioa, b and c. Case F. H.) One 
patient died; another was operated upon too 
recently to evaluate. 

There was some stability even in the presence 
of a shaft that slipped from under the head after 
the osteotomy in practically every case. In 
Case A. P., who had both a three months and 
a nine year old ununited hip, the shaft slipped 
following the osteotomy'’ on the three months 
old ununited hip; the shaft rested under the 
rim of the acetabulum and the patient walked 
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Fig. 7. C. combined osteotomy performed January 28, 1047; spica cast for three months, films in 
abduction and adduction April. 194", firm union, no p.ain. good weight-bearing hip. 


without pain and bore wciglit with the aid of 
crutches. (Figs. 9.A., b and c.) 

Four cases deserve reporting because each 
presented difi'erent findings: 

CASE REPORTS 

Case G. M., cighty-seven years of age, in c.xccl- 
Icnt physical condition, sustained her fracture in 
June, 1945. She was admitted with complete ab- 
sorption of the neck and a viable head. In Decem- 
ber, 1946, a combined osteotomy and tiicn ten 


weeks in plaster resulted in a united fracture and a 
stable and painless hip. In May, 1947, there was 
no pain and the patient is very active. This is our 
best result. (Figs, i ia and b.) 

Case A. P., a fifty-nine year old woman, sus- 
tained a fracture of her right hip in March, 1946. 
She was admitted in July. In August, a Lcadbcttcr- 
McMurray operation was performed. The shaft 
slipped. The patient also had an ununited fracture 
of the left hip which she sustained nine years ago. 
She lived on a barge for the nine years. Radio- 
graphic examination revealed complete absorption 



Fig. S. after T. P. McMurr.ay (J. Bone tr Joint Sure.. i8: 319, 1936). Line of section of modified Lorenz 
osteotomy .and displacement of lower fragments; b. after Leadbctter, G. W. {Cereical-a\i.al osteotomy of the 
femur, J, Bone <" Joint Sure., 26; -14. 1944'!. Position of the fragments following visual osteotomy, c, com- 
bined .McMurray-Lcadbetter-Brackctt pn>cedurc; scooping out the inner half of the head and implanting the 
ostr'otomizetl shaft and wedging the sectioned trochanter between the fragments. 
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Table hi 

FOUR CASES OF UNUNITED FRACTURES OF THE NECK OF THE FEMUR TREATED BY A BONE GRAFT 

and smith-petersen nail 


C.ase 

Age 

Date of 
Fracture 

Previous 

Historj' 

D.ate of 
Operation 

Operative 

Findings 

Postoperative 

Course 

Result 

\V. C. 

70 

Jan. 1941 

Russel traction in 
another ho.spitaI 

Sept. 1941 

Viable head; par- 
tial absorption 
of neck 

3 months Later 
nail e.vtruded; 3 
months laterfib- 
ula graft frac- 
tured 

Poor; non-union 
neck; some new 
bone 

M. C. 

55 

Aug. 1942 

j 

No treatment 

1 

Oct. 1942 1 

1 

Partial absorp- 
tion of neck — 
head viable 

Infection Welch! 
subticus; nail re- 
moved 5 months 
later; one month 
later coronary i 
infarction * 

Died 

A. K. 

54 

April 1942 

No 

Aug. 1942 

Questionable via- 
bility of head — 
partial absorp- 
tion of neck 

3 months later 
fibula graft 
broke and nail 
e.vtruded; osteot- 
omy (McMur- 
r.ay) Nov. 1942, 
cast 

Satisfactory sta- 
ble painless hip 
after osteotomy 

R. Me 

38 

Sept. 1941 

Snapped hip on 
telephone pole; 
SPN* inserted 
after 2nd .at- 
tempt 

Nov. 1942 

1 

Nail bridging gap 

I inches be- 

tween head and 

shaft 

1 

3 months later 
graft broke in 
spica nail re- 
moved Jan. 1945, 
exuberant new 
bone 

F.tir; partial sub- 
luxation of head; 
exuberant new 
bone; hip not 
stable 


* SPN = Smith-Petersen nail. 


Table iv 

THREE CASES OF UNUNITED FRACTURES OF THE NECK OF THE FEMUR 
TREATED BY WHITMAN RECONSTRUCTION 


Case 

Age 

Date of 
Fracture 

History ! 

1 

i 

1 

Date of 
Operation 

Operative 

Findings 

Cast 

Shaft 
out of 
Ace- 
tabulum 

Course 

Result 

B. C. 

60 

Dec. 1942 

SPN* in 
another hospi- 
t.tl; e.vtruded 

March, 

1943 

Some absorp- 
tion of neck; 
viability of 
head ques- 
tionable 

6 wk. 

30-40% 

i 

i 

July, 1944 

Fr. of shaft; 

! shaft partially 
extruded 

Fair ? 

j 

! 

L. G. 

67 

Dec. 1941 

7 

Traction 

Jan. 1942 

Absorption of 
entire neck; 
head viability 
questionable 

6 wk. 

20%-f-? 

Suability ? 

Fair ? 

G. S. 

63 

July, 104; 

SPN*4wk. 

after fracture; 
nail extruded 

Apr. 1946 

Absorption of 
neck; viability 
of head im- 
paired 

2 mo, 

1 

0 

+ 

Shaft gradually 
e.vtruded; pain 

Poor 


SPN = Smith-Petersen nail. 
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of the neck and increased densitj’- of the distal third 
of the head. In October, 1946 the combined Lcad- 
bctler-McMurray-Brackctt operation was per- 
formed. Most of the marble white bloodless distal 
inner two-thirds of the head was scooped out. A 
bone hook encircling the shaft was utilized to 


straddling both fragments. In December, 1946, the 
nail had eroded the head. A Lcadbctter-McMurray- 
Brackett operation was performed and a spica was 
applied for three months. In Miiy, 1947, union 
was firm in abduction and adduction. The hip was 
stable and she had no pain. (Figs. 4A to d.) 


Table v 

eight cases of ununited fractures of the neck of the femur 

TRE.ATED BV EXTRA-ARTICULAR OSTEOTOMY 


Case 

1 

Age 

Date 

of 

Frac- 

ture 

History 

Date 

of 

Oper- 

ation 

Operative 

Findings 

Cast 

Shaft 

Slipped 

Postoperative 

Course 

Result 

P. B. 


1 

June, 
1944 : 

SPN * — in another 
hosp., nail ex- 
truded decubitus 
ulcer 

Dec. 

1944 

Viable head; some 
absorption of 
neck 

3 mo. 

50% 

7 mo. later 2 screws 
fixed trochanter 
to pelvis 

Fair; 3 yr. 
with 
cane 

B. C. 

1 46 

Mar. 

1944 

SPN* 3/21/44 
walked; nail 
extruded 

April, 

>945 

Viable head; ab- 
sorption of neck 

3 mo. 

j 

40% 

Dec. 1945, fracture 
of other hip 

Satis- 
factory; 
16 mo. 
walks 
with 
cane 

R. H. 

i 

74 

Jan. 

>943 

i 

SPN* — 4 mo. 
later nail 
extruded 

May, 

1944 

1 

Head viable; ab- 
sorption of neck 

i 

3 mo. 

No 

! 

1 

Uneventful 

S.atis- 

factory; 

stable; 

painless 

F. I. 

i 

60 

i 

Nov. 

1944 

SPN* — Parkinson; 
pin gradually ex- 
truded 

May, 

1945 

Head viable; some 
absorption neck 

+ 

1 

.... 

17th day lieart at- 
tack 

Died 

T. M.t 

j 

61 

1 

Oct. 

1941 

SPN*— nail 
straddling 
fragments 

Dec. 

>943 

Absorption of 1 

neck; head viable 

iM.B. 

+ 

No 

Blade did not en- 
gage head satis- 
factorilv 

Poor; 

non- 

union 

B. R. 

1 

78 i 

! 

i 

Oct. 

>944 

SPN*— nail 
extruded 

Jan. 

•945 

Absorption of part 
of neck; head 
viable 

3 mo. 

No 

Uneventful; 
followed 6 mo. 

Filir; 

union 

E. W. 

70 

I 

June, 

>945 

SPN* extruded 

Oct. 

>945 

Absorption of 
neck; head viable 

2 mo. 

80 % "F 

Fr. ankle; fr. 
femur lower end; 
can raise heel | 

Poor 

A. K.| 

54 ; 

1 

1 

April, 

>942 

SPN* and fibula 
graft (S) 1942 
graft broke, nail 
extruded 

Aug. 

>942 

Questionable via- 
bility of head; 
partial absorption 

2 mo. 

i 

i 

No 

f 

! 

1 

1 

1 

Stable; painless ! 

i 

1 

Satis- 

factory 


* SPN = Sniith-Pctcrscn nail. 
fT. M. — Moore Blount Blade Pl.ate. 

I A. K. — ^AL‘:o listed on Table treated by SPN and graft. 


maintain the shaft in position and incorporated in 
plaster. The cast was removed after three months. 
Union of the left hip is firm as indicated radio- 
graphicalh’ in the abducted and adducted position. 
The head of the left femur, however, is dense. She 
left the hospital in Ma\-, 1947; both hips were 
stable and she had no pain. (Figs. pA, n and c.) 

Case S. S., a sixty-nine year old female, sus- 
tained a fractured hip six weeks before admission 
to Bellevue Hospital in November, 1943. A Smith 
Peterson nail transfixed both fragments. The neck 
continued to absorb and soon the nail was found 


Case E. K., a forty-two year old female, sus- 
tained a subcapital fracture on January 18, 1944. 
She was transferred from another hospital. On 
February 3rd, a Smith-Petersen nail was inserted. 
The subsequent film revealed the angle of the shaft 
and head transfixed at 130 degrees with 80 per cent 
apposition of the fractured surfaces on the antero- 
posterior view and 60 to 70 per cent on the lateral. 
She was not seen for three years at which time 
the films suggested some collapse, irregularity of 
the articular surface, questionable increase in the 
density of the head and some foreshortening 
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of the neck pivoting around the nail wlien titc 
thigh was abducted and adducted. On March 
25, 1947, operation revealed the shaft dis|)laced 
backward and upward and tlie head pivoting on 
the nail. Tliere was consideraitlc dense granulation 
tissue lietween tlie fragments but tlie head was 


viable. After removal of the nail and scooping out 
of the inner third of the head, the osteotomized 
shaft was implanted into the inner aspect of the 
head. The greater trochanter was imbedded be- 
tween the sliaft and outer lialf of tlie head, sutured 
into position and a double (riastersirica was applied. 


T.\ni.u VI 

TEN CASES OF UNUNITED FHACTOItES OF THE NECK OF THE FEMUK 
TItEATED BY INTHA-AHTICOLAH OSTEOTO.MY 


Case 

Age 

Dale 

of 

Frac- 

ture 

1 listorv 

Date 

of 

Oper- 

ation 

Operative 

Findings 

Lead- 

better 

Mc- 

Mur- 

rav 

1 ,ead- 
bet ter 
Brack- 
et. 

Cast 

Shaft 

Slippetl 

Posttiper.ative 

Course 

! 

t 

1 

Result 

P. F. 

69 

1937 

! 

Treated in 
plaster in 
1937: 8 mo. 

Sept. 

1942 

Absorption 
neck; head 
viable 

• 


2 nu). 

No 

Firm union 

Satis- 

factory 

G. M. 

87 

June, 

>945 

Treated with 
traction in 
another 
hospital 

Dec. 

1946 

Alisorjition 
neck; he.ad 
viable 


• 

10 

wk. 

No 

Slight knock 
knee; firm 
union 

Satis- 

facttiry 

F. U. 

75 

Nov. 

>945 

Lorenz oste- 
otomy Dec. 
1945, in 
another 
hospital 

Oct. 

' 94 (' 

Absorption 
neck; head 
viable 


* 

anti 

hook 

3 tno. 

mC -h 

Knock knee 
some union 

Poor 

R. K. 

68 

Mar. 

1945 

'Fraction in 
anotlier 
ho.spital 

Dec. 

1946 

Absorption 
neck; head 
viable 


* 


1007; 

Poor genera! 
died 4 wk. 
later 

Died 

M. P. 

70 

Aug. 

1946 

Cast 8 \vk. 
in anotlier 
hospital 

Doc, 

1946 

Absorption 
neck; head 
viable ? 


• 

3 mo. 

3 <''/’; + 

Firm union 

Satis- 

factory 

A. P. 

59 

Mar. 

1946 

hell on barge; 
fr. rt hip — 

4 nio., no 
treatment 

Aug. 

1946 

Absorption 
neck; head 
viable 

* 


2 mo. 

SoTcd- 


Pair 

A. P. 

59 

>937 

Fell on barge 
9 yr. ago; 
left; no 
treatment 

Oct. 

>946 

Absorption 
neck; part 
of head 
avascular 


* 

and 

hook 

3 mo. 

No 

Firm union 

Satis- 

factory 

S. S. 

69 

Nov. 

>943 

Fr. 6 wk. 
SPN;* grad- 
ual absorp- 
tion neck; 
nail strad- 
dling frag- 
ments 

Dec. 

1946 

Absorption 
neck; necro- 
sis head at 
site of nail; 
nail strad- 
dling frag- 
ments 


* 

3 mo. 

20%- 

30% 

Firm union 

Satis- 

factory 

V. T. 

75 

May, 

1946 

SPN* early 
weight bear- 
ing; eroded 
and extruded 

Aug. 

>946 

Absorption 
neck; head 
viable 

• 


3 mo. 

40% + 

Pain; lack of 
stability 

Poor 

M. T. 

66 

Nov. 

>944 

SPN* e.x- 
truded; 
reinserted; 
e.xtruded 

April, 

1946 

Absorption 
neck; head 
viable 

% 


3 mo. 

No 

Firm union 

Satis- 

factory 

E. K. 

42 

Jan. 

18, 

1944 

SPN*— 

2/3/44; 

nou-urviou 

March, 

>947 

Absorption 
neck; head 
viable 


* 

3 mo. 

No 


? 


SPN = Smith-Petersen nail. 
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Fig. 10. A, Gisc F. H. seventy-five yc.'irs old, sustained fracture in November, 1945; Lorenz osteotomy in 
December, 1945, in another institution; .admitted to Bellevue llospiuil September, 1946. Complete ab- 
sorption of the neck and marked upward displacement of the shaft, d, October 8, 1946, anterior combined 
operation with hook incorporated in plaster to prevent outward displacement of shaft. 



i 



Fig. 10. c, December 23, 1946, afer ten weeks in plaster, showing shaft pivoting in abduction and adduction; 
in June, 1947, more new bone, shaft still pivots, some stability present. 


The subsequent films every two or three weeks re- 
vealed that position of the fragments has been 
maintained. (Figs. 5A and b.) 

SUMMARY AND CONCLUSIONS 

Pitfalls in reduction and internal transfixion 
accounted for sixteen ununited fractures in 146 
acute fractures of the neck of the femur. Ten 
other ununited fractures had no treatment. 

The high incidence of non-union can be 
largely prevented or at least materially reduced 
by early and accurate reduction and transfixion. 


Bj’' eliminating the pitfalls in the procedure one 
can salvage some of the blood supply of the dis- 
rupted capsule, limit and prevent shearing, 
rotation and angulator}'’ pivoting. 

If the objectives of proper transfixion cannot 
be achieved and an unsatisfactor3' result seems 
inevitable, a visual osteotomj^ is indicated. 

Of twenty-six ununited fractures of the neck 
of the femur, four were treated with a bone 
graft and Smith-Petersen nail, three bj" a 
Whitman reconstruction operation and nine- 
teen by oblique osteotomies, of which eiglit 
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Fig. 1 1 . a. Case G. M. eight5’'-seveii years old, sustained fracture 
in June, 1945; admitted in December, 1946; absorption of neck 
and up^Yard displacement of shaft. 



Fig, II. b, combined operation December, 1946, ten weeks in plaster; films in abduction and adduction; in 
May, 1947. pushed walker around; no pain; slight valgus at the knee. 


were by the extra-articular and eleven by the 
intra-articular approach. 

The anterior cervical-axial osteotomy, as 
advocated by Leadbetter, offers a more accur- 
ate, less time-consuming procedure in carrying 
out the Lorenz-Mchlurray principles. 

To obtain the overall objective of maintain- 
ing the osteotomized shaft under the head until 
osseous union was complete we employed the 
Leadbetter-McAIurray principles with a partial 
Brackett procedure. 

The period of observation of the osteotom- 


ized hips is too short to evaluate the ultimate 
results. The immediate results in some of the 
cases are gratifying. It is nevertheless our thesis 
that the prevention of non-union should be the 
underlying objective in the treatment of the 
ununited fracture of the neck of the femur. 
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TECHNIC OF HIGH SUBTROCHANTERIC OSTEOTOMY 

E. Asbury, m.d. 

Cincinnati, Ohio 


T he increasing use of osteotomy in both 
old and fresh fractures of the neck of the 
femur makes it 'necessary to perfect a 
better method of performing this important 
procedure. The technic of the operation is 
usually dismissed Nvith the statement that a 
high osteotomy was performed, followed by 
inward displacement of the shaft of the femur. 
Through a study of the factors causing several 
poor results as well as the observation of two 
particularly successful cases (resulting from 
accidental variations in the usual method of 
performing the operation), an improved technic 
has now been evolved. It is hoped that further 
application and study of this method will make 
it more useful in both old and fresh fractures 
of the neck of the femur. Recent communica- 
tion with thirty leading fracture men as well as 
a study of the literature prove that we must 
again take stock of intracapsular hip fractures. 

We all agree that pinning has been a wonder- 
ful advance. LeaA'ing out those cases, irretriev- 
able by any method, the percentage of good 
results as reported varies from 40 to 80 per cent 
depending on the length of time followed. 
Clinics located in rural areas had better results 
(Mayo Clinic 75 per cent) than big city charity 
hospitals. Vigorous old farm folk do better than 
ill fed slum derelicts. There is also still a wide 
divergence of opinion as to the best methods of 
pinning. By any method of internal fixation the 
usual causes of bad results are well known, (i) 
Inadequate reduction and pinning; (2) degen- 
erated bony structure which in the aged will not 
support internal fixation; (3) late aseptic ne- 
crosis (or fragmentation) of the head of the 
femur; (4) degenerative arthritis with or with- 
out bony union and (5) too early weight- 
bearing on a bad mechanical line subject to 
shearing force. 

Whatever the cause, all surgeons queried had 
seen a lot of bad results in cases of intracapsular 
fracture of the neck of the femur. Practically 
all stated they used some form of reconstruction 
operation, usually the Colonna or Brackett 
types, at least in the younger or more vigorous 
subjects, reserving osteotomy for the older 
group. This personal survey as well as the 


literature of the past few years shows an in- 
creasing number of the leading surgeons of 
England and America using osteotomy for all 
old hip fractures with bad results whether due 
to mal-union, non-union or degenerative arthri- 
tis. Frank Dickson,^ Leadbetter," Wallace 
Cole,^ Kellogg Speed, J. S. Speed (Memphis),® 
George Bennett,® Hermann,^ Barney Owen,® 
McMurray*- of England, Reich'® and Magnu- 
son*® are a few who now are using osteotomy 
as the treatment of choice in old ununited 
cases. Cole and Murphj'^ have used this 
method instead of primary pinning while 
McMurray uses it exclusively in both fresh and 
old intracapsular fractures. A few, though not 
the majorit3% report the use of pins to hold the 
fragments after osteotomy. High osteotom3'^ is 
more popular because of the greater chance of 
bon}’ union in the original fracture, and be- 
cause internal fixation of the fragments is al- 
most obligatory with the Schanz or low 
osteotomj'. 

It is generally conceded that the well known 
.rjeconstruction operations of the hip were great 
contributions. Diagrammatically, ail can be 
made to look simple and efficient. In actual 
practice, others as well as mj’self have found it 
necessarj' to use these procedures onl}'^ in 
selected cases because of conditions present at 
the site of fracture or because of the condition 
of the patient. Such procedures as the bone-peg 
operation or the Brackett, Whitman, or 
Colonna reconstructions are all formidable as 
to risk and difficult of execution. J. S. Speed 
stated that onh’^ about 60 per cent fairly good 
results are obtained b}’ these large procedures 
even in selected cases and that 25 per cent of 
the favorable results are later vitiated by de- 
generative arthritis causing painful and re- 
stricted hip movement. Against the net 45 per 
cent satisfactor}’ results from reconstruction 
operations used only on good risks, most men 
report about 80 per cent good results with 
osteotom}' used on all tjTpes of patients and 
bony union was achieved in more than half of 
them. The onl}’ procedure showing comparable 
results is the rarely indicated bone-peg 
operation. 
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Advantages of osteotomy are: (i) A simple 
procedure suitable to practically all age groups; 
(2) aseptic necrosis of tlie bead of the femur and 
degenerative arthritis liavc not been contraindi- 
cations; (3) a good weight l)earing line without 
shearing force with or without bony union is 
achieved. ProjU-rly cNccuted. a strong stable 
hip is the probable result in the average patient; 
{4) revascularization of the head of the femur 
which lias already undergone partial aseptic 
necrosis is not unusual; fj) about per cent 
good results can be expected with at least 50 
per cent obtaining bony union. With proper 
technic the percentage of bony union can be 
improved; (6) few late degenerative changes 
have been noted followingsuccessful osteotomy; 
(7) normal leverage of the gluteal and psoas 
muscles is presers-cd, making for stability of 
the hip; (S) osteotomy is useful in treatment of 
malum coxae senilis; (o) the ijcriod of im- 
mobiliz.ation and non-weight bearing is short. 
Objections to tlic spica east are ttiinimiz.ed by 
active muscular c.xcrcises and proper general 
management while the patient is in the cast. 
Henderson still uses a spica cast after internal 
fixation of fresh fractures. The author agrees 
with Dickson, Henderson and others, who 
believe that the disadvantages of casts are 
overrated. The rigid, twisted, hyperextended 
leg in the \\’hitman cast often causes stilTness of 
joints and muscular atrophy. After ostcotomy 
the leg is in the neutral position with the knee 
slightly bent and the cast is worn for only eight 
weeks. (10) The successful universal use of any 
method requires: (a) that it be simple and fool- 
proof in the hands of the average surgeon; (b) 
that gadgets and hardware be avoided as lar as 
possible, (c) that there be a minimum of possi- 
ble complications and (d) that uniformly good 
end results be obtained in the least time. 

Osteotomy is a shorter operation and easier to 
perform correctly than pinning. No gadgets or 
internal fixation are necessary and there arc 
fewer late degenerative changes to be expected. 
Only after a thorough trial in fresh cases, using 
a better technic, can we decide whether osteot- 
omy is the treatment of choice. There seems no 
doubt that this method is best for the bad 
results following unsuccessful pinning. The 
author’s method of performing this operation 
was worked out on old cases but recentlj' has 
been used on four fresh fractures. S ince the 
present method of performing osteotomy has 
been used, no instance of spreading or upward 


displacement of fragments, troublesome in 
earlier cases, has been encountered and so far 
bony union has been obtained in almost all 
c.'ises. 

.mumok’s ti.cunk: oi- osthotomy 

Before operation and after the usual reduc- 
tion of the fr:ieturc, films are made on the 
operating table with Ihe leg under manual 
traction. 'I'he line of osteotomy is then 
determined. A point ns near as possible to 
the base of the greater trochanter is selected 
which will allow the line of osteotomy to go 
very slightly upward and inward to a level 
through nr above the lesser trochanter. The 
high osteotomy keeps intact the upward pull of 
the muscles attached to the lesser trochanter, 
aiding in stability and relation of the position 
of the fragments. The higher the osteotomy line 
can be made, the broader the base of the can- 
cellous bone that can be o!)taincd and the 
better the rotation of the liead. Thus more of 
the old fracture line can be freshened and 
brought into contact with the lower osteotomy 
fragment. To prevent knock knee, a certain 
amount of oblicjuity in the osteotomy is 
necessary to allow about 20 degrees abduction 
and still have contact of the shaft with all three 
fragments. The greater the obliquity of the 
osteotomy, the more abduction required for 
solid contact. Since no more than 20 degrees 
abduction is desirable, the direction of the 
osteotome must be carefully guided so that the 
point of emergence is only slightly higher than 
the [)oint of entry. The high osteotomy with a 
certain amount of obliquity provides a broad 
base of cancellous, very highly osteogcnetic 
bone at the upper end of the shaft. Proof of the 
reparative quality of bone in this area is shown 
by the fact that non-union of intertrochanteric 
fractures is unknown. 

Before osteotomy is done, the periosteum 
must be stripped from the whole circumference 
of the upper end of the shaft through a vertical 
incision below the greater trochanter. The 
periosteum should be stripped clear for 3 or 4 
inches down on the shaft and as high as possible 
toward the trochanter and neck. The sheet of 
periosteum must be kept intact anteriorly and 
posteriorly. This maneuver is one of the critical 
points in performing successful osteotomy be- 
cause after the bone is cut through and the shaft 
displaced inwardly, the periosteal connections 
between the shaft and the severed trochanter 
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insure that tl\e greater trochanter is drawir 
snugly against the head and better contact 
against the shaft and greater trocinantcr is 
maintained. The three fragments can no^Y be 
manually impacted in the desired position 
without fear that the fragments will spread 
apart. Union is more assured and internal 
fixation by pins to prevent separation of 
fragments is obviated. After separating and 
retracting the periosteum anteriorly and 
posteriorly, osteotomy is performed on the 
predetermined line, using an osteotome no 
wider than the shaft. The osteotome cuts 
through the periosteum on the medial aspect. 
At times it may be difficult to preserve both 
the anterior and posterior periosteal strips but 
any retained connection is valuable. An attempt 
is made to rotate the head of the femur with 
a blunt elevator so that the old fractured surface 
faces as much downward as possible. The 
fractured surface of the head can now be 
freshened by a small chisel. The shaft is dis- 
placed inward, using the osteotome as a com- 
bination lever and shoe horn. Often the upper 
inner point of the shaft impinging against the 
lower edge of the head of the femur can be made 
to aid in further rotating the head so that more 
of the old fracture line can be brought into 
contact with the shaft. In this way union is 
more apt to be obtained, more new bone is 
deposited in the line of weight-bearing, and 
the head is in a better position to receive 
weight-bearing should bony union not be 
achieved. In other words, complete valgus is 
obtained and the shearing angle between the 
head and neck of the femur is obliterated. 
The portion of the head lying directly above 
the displaced shaft and as much of its old 
fractured surface as possible is now further 
freshened with the osteotome and pieces of bone 
from the ostcotomized margins of the trochanter 
and shaft are forced into or around the old 
fracture area. Before closure of the wound, a 
check up film is made to be sure the shaft has 
been displaced sufficiently inward and impacted 
solidly against the underneath margin of the 
rotated head. 

A double pica cast to the toes of the affected 
leg and the knees of the good leg is applied. 
The body portion of the cast need only em- 
brance the pelvic region and can be cut down in 
tront to a point below the level of the navel. 
After soreness from the operation has subsided, 
the patient is taught to contract actively all 


muscle groups systematically, exercising five 
minutes of each waking hour. At the end of 
six Aveeks the cast is bivalved and more vigor- 
ous exercises permitted. The entire cast is 
remoA'ed at the end of eight weeks and after a 
few more days of bed exercises, the patient is 




Fig. I . Diagrams of the author’s osteotomy showing a, 
retained periosteal connection between greater tro- 
ciianter and shaft; b, bone fragments and rotation of 
the head of the femur. 

Started in a walker or on crutches with gradu- 
ally increasing weight-bearing. From this 
point progress will vary with each case but all 
are encouraged to abandon walking aides as 
soon as possible. 

USE OF OSTEOTOMY IN FRESH FRACTURES 

Since McMurray’s report about ten 3*ears 
ago, several men hat'e begun to use osteotomy 
for fresh fractures of the neck of the femur. 
Murphy has reported ten cases and Wallace 
Cole states the method should be conceded a 
greater place in the treatment of this fracture. 
Whether we shall abavidon internal fixation in 
favor of this procedure will require more experi- 
ence. The greater danger of infection and 
fragmentation of the head as well as the longer 
period of non-weight-bearing and higher per- 
centage of degenerative arthritis are factors 
arguing against internal fixation. 

Points in favor of osteotomy are: (i) Com- 
plete valgus position and elimination of the 
shearing angle is achieved, with only about 
one half shortening of the leg; (2) better vascu- 
larization of the head and less danger of late 
arthritis and aseptic necrosis can be expected; 
(3) osteotomy is technically easier in fresh 
fractures than in old cases because the shaft 
can be displaced inward and the head rotated 
more easily. Performed by the technic previ- 
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Fig. 2. c, completed osteotomy. 

ously described, the continuitj’' of periosteum 
and the pull of the common muscles attached to 
the osteotomized fragments tends to produce 
snug apposition of all three fragments without 
internal fixation. (4) The results so far reported 
hat'e been good. The average shortening has 
been about }-i inch and hip joint motion with 
the exception of full adduction has been satis- 
factory. My own cases are too recent and too 
few (four cases) for final report but it is our 
intention to continue the use of the method. 


COMMENT ON AUTHOr’S C.\SES 

This report is based on the following personal 
experiences: (l) nineteen osteotomies for old 
intracapsular liip fractures, {2) four osteotomies 
for fresh intracapsular fractures upon which it 
is too earlj'' to report, though three seem to have 
a good result with bony union and (3) four 
osteotomies for malum coxae senilis without 
fracture. 

A statistical study of these cases would be 
^Yorthless and misleading. There were a 
number of bad results among the earlier osteot- 
omies. With a better mechanical and physio- 
logic conception of the problem, the results 
have been more satisfactory. This group of 
cases is too small for dogmatic conclusions 
but the impression gained is that fairl}’^ good 
restoration of function, usually with bony 
union, can be expected with osteotomyproperly 
performed. 

Malum coxae senilis is a form of degeneration 
in the head of the femur, probablj'’ due to a 
partial loss of blood supply. Observing revascu- 
larization in a partially dead head of the femur 
following osteotomy for non-union, it was 
decided to trj" this procedure for malum coxae 
senilis. The only variation in technic is that 
the osteotonu'^ is slightly more oblique and 
the inner margin of the shaft is displaced 
inward alwa^'-s beneath the lower margin of 
the acetabulum. One patient is completely 
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Fig. 3. A, old fracture of neck of femur with non-union 

shaft fracture. 

relieved four years after operation, one is 
improved and the other two are unimproved. 
These results are not spectacular but the inten- 
tion is to use the method in a larger series. It 
must be admitted that my own experience 
with other operations for this condition have 
been disappointing. The Australian procedure, 
consisting of making multiple drill holes 
through the trochanter into the head to encour- 
age new blood supply, has not achieved its 
objective in my hands but helped suggest the 
use of osteotomy.. 

SUMM.XRY .AND CONCLUSIONS 

1. The author’s technic for osteotomy has 
been described. 

2. Osteotomy seems to be the best procedure 
for all old hip fractures. It is safe and simple 
to perform and no gadgets are needed. 

3. There are no contraindications to oste- 
otomy referable to the condition or position 
of the fragments and there are a minimum of 
complications. 

4. Osteotomy is. useful in many other hip 
conditions such as malum coxae senilis. 

5. Osteotomy may partially or completely 
supplant internal fixation in the treatment of 
fresh intracapsular fractures of the hip. 
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Ftc. 3. c, subsequent osteotomy with bony union in 
both fractures. 

^ 6. Osteotomy, previously used chiefly on bad 
risks, deserves a better chance and better 
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technic in all t^’^pes of intracapsular hip 
fractures. 
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DISCUSSION OF PAPERS BY DRS. SIRIS AND 
MULHOLL.\ND AND DR. ASBURV 

John A. Caldwell (Cincinnati, Ohio): This 
method of immediate fixation of fractures of the 
femur has very justly been accepted with a great 
deal of enthusiasm. It has been one of the major 
improvements, I think, in the handling of broken 
bones. 

It is difficult to discuss Dr. Siris’s cases here but 
simply to call attention to some of the high points. 
It is impossible to disagree with most of the things 
he has emphasized. Failure of union in these pinned 
hips generally falls into one of three classes: (i) 
failure of reduction, (2) failure of fi.xation and (3) 
an indeterminable factor which is generally spoken 
of as impairment of the blood supply, in which we 
cannot reallj" fix the reason. 

Dr. Siris mentioned one thing to which I would 
like to take exception that is, he emphasized in 
several cases the age of the patient as the factor in 
failure of the union or in producing union. So far as 
1 am aware, if there is such a factor I do not know 
what it is. I have probably seen more failures of 
union in young persons, particularly in children, 
than I have in the aged. That, of course, has to be 
analj’zed a little more deeply. There are so many 
more cases of old patients than there are of young 
ones that a failure of one or two cases makes a big 
difference in the percentage. 

In failure of reduction, probably the most 
important factor I know of is a good, understand- 
ing x-ray service. I have had more failures in those 
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cases in which I have not been able to get that 
service than for any other one factor. 

With the failure of fixation, the one feature in 
which I personally am interested is the type of 
fracture in which the head is broken off very high 
up on the neck that is, the proximal fragment is 
short. In those cases, they are very difficult to 
reduce. The fixation is difficult because you do not 
have much area of bone in wliich your pin can 
catch. 

Another technical feature is that if you are 
fixing with a Smith Petersen nail, driving that in 
maj'^ cause the rotation of the proximal fragment so 
as to displace a good reduction. I have met that 
pretty generally now in those cases by discarding 
the Smith Petersen nail and using only the Austin 
Moore pin. These can be put in place simph' b5' 
spinning them in and it is not necessary to use a 
hammer to place them. 

I believe that Dr. Siris has given us a splendid 
resume of these cases and what is particular!}' 
refreshing is the candor with which he refers to his 
mishaps and his failures. 

Kellogg Speed (Chicago, III.): I have enjoyed 
these two papers very much. They open up a very 
large field of patiiology, mechanism and treatment. 

« I am very gratified also that the fracture oration 
I had the temerity to give some years ago in Bos- 
ton, right on Smith Petersen’s own home grounds 
and right at the time of the rising popularity' of the 
fixation by his nail, has borne these results. That 
oration was purely provocative and the results 
as coming out in these papers are evidence of the 
fact that the fracture was not solved then and 
apparently is not completely so at this time. 

Dr. Asbury lea^'es little approach for discussion, 
if you have read all his paper. Using his second 
point, the proper direction of osteotomy must not 
only insure the possibility of the desired angle of 
abduction of the shaft of the femur, but must assure 
a continued apposition of cut-through bone surfaces 
after the shaft fragment is shoved inward beneath 
the head. A very oblique angle of osteotomy may 
permit sufficient abduction of that leg but will not 
sustain continued later apposition of bone. I 
prefer high osteotomy at the level he describes, 
with such angle of displacement that the osteotomy 
plane will be about 200 degrees with the pelvic wall. 
Preservation of a periosteal bridge between tro- 
chanter and shaft may help to insure certain bony 
union but, after all, most of the osteogenetic effort, 
as in intertrochanteric fracture, comes from the 
large surface of cancellous bone excellently supplied 
with blood, which is exposed by the cut and yet 
held in close enough contact to promote bony 
union, as after fracture. 

Bone chips may enhance this unio'n. To obtain 
them requires greater exposure and more local 
complicated cutting of bone, which may invite 
infection and spoil simplicity of technic. I have 
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not found them necessary in this highty osteo- 
genetic area. 

The axes of the main bone trabeculae in the head, 
neck and shaft fragments must be brought into 
line and held there in a weight-sustaining position 
until bony union follows, by whatever means the 
surgeon elects. Certainly, some immobilization in 
this chosen position is indicated to avoid the 
adverse action of muscle pull on the trochanter and 
shaft fragment. 

The failures of osteotomy 1 have seen depended 
upon these three factors: too great obliquity of the 
osteotomy, insufficient medial displacement of the 
shaft under the head, and too little provision for 
any immobilization or maintenance of post- 
operative position. Dr. Asbury is quite right in 
advising that this method is not a successful cure- 
all, simply by the twist of the wrist and a chisel. 
It must be well planned and anatomically executed 
in each instance. 

Ch.\ri-es S. Venable (San Antonio Texas): I 
am going to discuss this from a little different 
angle, because the first eight of the various causes 
of non-union include mal-position and mal-usc of 
mechanical devices or insufficient approach, and 1 
want to take this from another standpoint. 

First, let us assume that we have had a proper 
reduction and a proper application of the internal 
fixation apparatus, whatever it may be. ^^'c know 
that there is a certain percentage — how much, 1 
cannot quote — of non-unions in those fractures of 
the neck of the femur which have been properly 
reduced and which have had proper internal fixa- 
tion as far as we know how or what. As another 
cause besides the eight mechanical causes described 
in the paper, I want to take up the serious phase 
of insufficient blood supply in the neck ol the femur 
as one of the major causes of non-unions of frac- 
tures of the neck of the femur, 

Wc know that the large percentage of non-unions 
of the tibia, of the lower end particularly, is a 
question of blood supply, and 1 think that is a 
factor. I think all bone, in all fractures, depends 
upon proper blood supply for union. 

W'c have found associated with necrosis, which 
Dr. Stuck and I reported some few years ago, that 
the transposition of muscle into the neck of the 
femur near its trochanteric base, through a hole 
about a centimeter in diameter and about a centi- 
meter in depth, carries blood supply and permits 
ingress and egress of the blood supply into the neck 


of the femur and on up into the head. For some 
four or five years now, we have had a most astonish- 
ing result of rehabilitation from the moth-eaten 
appearance of the neck of the femur after necrosis, 
in which these people are pain-free and have a 
regeneration of their cartilage and lose all of that 
necrotic appearance with which you arc so 
familiar. 

For that reason, wc have done this in some ten or 
twelve cases, of delayed unions — not in the non- 
union class, of complete non-union in which there is 
a fibrosis between the ends even if tiiey were 
properly set, because you cannot expect blood 
supply to jump across a gap — but in those cases 
of delayed union in which you may recognize, when 
you get into the tenth, twelfth or fourteenth week 
in older people, that there is no cr-idcnce of union. 

I do not speak of callus because 3'ou do not sec 
callus in the neck of the femur, but at that period 
by a transposition of muscle permitting a greater 
blood supplj' into the neck, wc have had the most 
astonishing results in cases of a progressive union, 
going on to union by virtue of that very simjrle 
procedure of the transposition of a segment of 
muscle inserted and fixed into the femoral neck 
distal (lateral) to the fracture, which is very easily 
done and in which there is no mortality and no 
morbidity to amount to anything. 

James J. Callahan (Chicago, 111,): There arc 
just two points that I wish to discuss. 

First, both essayists’ pictures revealed that the 
lesser trochanter and the inferior border of the 
acetabulum were in contact and formed an articu- 
lation. I believe that most of our reconstruction 
operations arc a failure because wc do not remove 
the lesser trochanter. 1 think that if one will make 
it more or less axiomatic, that when the greater 
trochanter is removed the lesser trochanter should 
also be removed, reconstruction operations will be 
more successful. This procedure will eliminate the 
possibilitx* of an articulation of the lesser tro- 
chanter on the inferior border of the acetabulum. 

Second, where the head is dead or where it is 
fixed in the acetabulum, as in one of the cases 
shown, 1 think it is much better to take out the 
head and do a reconstruction, because there 
arc two adverse conditions to contend with, 
namely, the dead head and the possibility of a non- 
union in the subtrochanteric ostcotonn'. 

Irwin E. Siris [closing]: 1 wish to thank the 
discussers. 



MANAGEMENT OF INJURIES TO LARGE BLOOD VESSELS 
IN WOUNDS OF VIOLENCE=*= 


Louis G. Herrmann, m.d. 
Cincinnati, Ohio 


T he immediate seriousness of wounds of 
violence depends to a great degree upon 
the extent and kind of injur}’’ to the 
underlying blood vessels. Methods of control- 
ling hemorrhage from wounds of large blood 
vessels have excited great interest among sur- 
geons from the very earliest times, not only be- 
cause excessive loss of blood is always the most 
serious immediate consequence of such an in- 
jury but also because an ample supply of arter- 
ial blood to the parts beyond the point of injury 
must be maintained or serious complications 
are certain to follow. Since the end-results of 
the emergency management of vascular injuries 
in battle casualties of World War ii ha\’e been 
so discouraging, a review of the often neglected 
fundamental principles which govern arterial 
surgery is particularly fitting at this time. 

Operative procedures which are directed to- 
ward the reestablishment of the continuity of 
large blood vessels must be done soon after the 
initial injury if physiologic restoration of the 
circulation is to be accomplished. The muscles 
of an extremity may undergo ischemic necrosis 
in six to ten hours if the extremity is deprived 
of an adequate arterial circulation. 

In most wounds of violence which affect the 
extremities, there is also considerable damage 
to the surrounding tissues, especially the nerves 
and frequently the bones. The accumulation of 
blood beneath the deep fascia of such an ex- 
tremity may further occlude by compression 
all available collateral arterial pathways. 

Often there is associated with these injuries 
severe shock resulting from diminution in the 
blood volume with a precipitous fall of blood 
pressure. When injuries are very extensive, the 
primary objective of therapy should be to get 
the patient in the best possible general condi- 
tion since any premature attempt to repair the 
vascular damage or to save the limb might 
easily result in the death of the patient. 


EMERGENCY TREATMENT OF VASCULAR 
INJURIES 

The immediate treatment of an}- injury 
which involves large blood vessels must be 
directed toward the prevention of excessive loss 
of blood. The application of a tourniquet above 
the site of the injury to control bleeding must 
be discouraged since such a measure deprives 
the entire extremity of arterial blood. Even 
after a relatively short period of time, such 
ischemia may produce irreparable damage to 
the soft tissues. 

When hemorrhage is less severe and there is 
the possibility of presenting the viabilit}' of the 
limb, the bleeding should be arrested by digital 
compression followed by compression bandages. 
The wound can then be packed with gauze and 
a reasonable amount of pressure can be applied 
through the bandage until the bleeding is com- 
pletely stopped. The use of hemostatic agents 
such as “gelatin sponges” facilitates the con- 
trol of such bleeding so that proper supportive 
treatment can be given to the patient before 
an}’’ definitive operation is attempted. 

Care must be e-xercised in the use of hemo- 
stats to control bleeding from an injured large 
arterj^ since permanent damage to the artery 
will be produced if the hemostat is applied to 
the normal arterial wall. If the xvound in the 
artery happens to be a simple tangential lacera- 
tion, the surgeon will then be deprived of the 
chance simply to reconstruct the artery by su- 
tures and will be forced to rely upon the more 
complicated and less satisfactor}' end-to-end 
anastomosis to reestablish the continuity of the 
injured artery. 

In addition to the direct attack upon the 
bleeding vessels, there are other valuable 
methods of diminishing the rate and amount of 
bleeding, ^^fith vertical elevation of the extrem- 
ities and mild direct pressure in the wound the 


* From the Department of Surgerj', the College of Medicine, University of Cincinnati, and the V.ascular Dise.asc 
Services of the Cincinnati General Hospital and the Christian R. Holmes Hospital, the University of Cincinnati. 

560 



VoL. LXXIV, No. 5 


Herrmann — Injuries to Blood Vessels American joumai of Surgery 361 


bleeding from almost any peripheral artery can 
be controlled until preparations can be made 
for more adequate hemostasis. Vertical eleva- 
tion alone often suffices to stop the bleeding 
from a lacerated artery of the forearm, leg or 
foot. 

. If the injured arterj- is small and not readily 
accessible or if there is a general oozing from 
many small arteries and veins, we suggest tiiat 
the wound be packed with gauze or better, 
“gelatin sponges,” until the bleeding stops. 
The gelatin sponges can be left in place indefi- 
nitely and allowed to heal into the wound but 
gauze sponges must be removed within two or 
three days. If the bleeding persists and the 
patient’s condition permits, surgical operation 
for definitive treatment of the injured artery 
should be undertaken. 

The proper use of transfusions of whole blood 
and plasma in adequate amounts is essential to 
successful vascular surgery. We consider it ab- 
solutely necessary to restore the volume of 
blood to approximately the normal level and 
to maintain adequate fluid and protein replace- 
ment to overcome the shock and the peripheral 
ischemia which result from loss of large quanti- 
ties of oxygen-carrying red blood cells. 

A complete set of sterile instruments and 
materials necessary to control the bleeding in 
patients with injuries to large blood vessels 
should be kept ready for immediate use in the 
accident room of the hospital at all times. 

In many gunshot injuries of the limbs or 
neck, external hemorrhage may be slight, or even 
absent, even when one of the main arteries has 
been injured. This may be accounted for by the 
contraction of the artery and the curling of 
the intima with obstruction of the lumen when 
the artery is completely severed. Although sub- 
sequent thrombosis within the artery may pro- 
duce occlusion of its lumen, this should not be 
considered permanent since secondary hemor- 
rhage may occur after several weeks when such 
a thrombus becomes softened and is detached. 
Tangential injuries or incomplete severance of 
large arteries may give rise to profuse hemor- 
rhage because\the edges of the injured artery 
cannot retract and obstruct the lumen. In such 
patients, a hematoma forms in the soft parts of 
the extremity and the mounting pressure within 
it tends to restrict the flow of blood from the 
opening in the artery. However, if this blood 
begins to infiltrate into the muscular tissue of 
the e.xtremlty, there will be serious compression 


of the collateral arterial pathways with a fur- 
ther reduction of arterial blood supply. Reac- 
tion to this infiltrating blood causes edema of 
the muscles and multiple incisions in the deep 
fascia of the extremity may be necessary to de- 
compress the muscles and prevent extensive 
gangrene of the distal parts of the affected 
extremity. 

When the bleeding about the artery remains 
localized, it forms a pulsating hematoma which 
may eventually develop into a false aneurysm. 
It is usually wise to allow such a false aneurysm 
to become well localized, and when sufficient 
time has elapsed to permit the extravasated 
blood about it to be absorbed, the subsequent 
cure of the aneurysm by surgical operation will 
be greatly facilitated. Usually from two to three 
months should be allowed to pass before an 
elective operation on such an arterial aneurysm 
is undertaken. In some instances, however, 
secondary" hemorrhage, dissecting hematomas 
or infection may make it obligatory to carry out 
definitive treatment at an earlier time. 

In through-and-through bullet wounds of the 
extremities, when the external bleeding stops 
spontaneously and when no evidence of serious 
compression of the collateral arterial pathways 
is present, we do not believe that the artery 
should be exposed by an emergency surgical 
operation. Early exploration of the wound with 
its associated difficulties due to the extravas- 
ated blood around the site of injury may make 
the exposure of the injured artery difficult and 
necessitate its ligation thus endangering the 
viabilitj'' of the tissues of the e.xtremity. 

If signs of an arterial or arteriovenous 
aneurysm develop, an elective operation should 
be performed weeks or months after the injury. 
Arteriovenous aneurj’sms may cause early, 
acute cardiac decompensation and for that 
reason may require operation without delay. 
Complicating lesions of nerves or bones should 
never change this attitude toward immediate 
operation since the repair of these structures 
is also more likely to be successful if done as an 
elective operation. 

Much of the surgery upon large arteries, how- 
ever, may be classified as elective surgery and 
careful study and preparation of the patient 
are essential if the surgeon hopes to obtain 
lasting relief without serious complications 
from his operations. Successful arterial surgery 
depends upon adequate exposure of the injured 
arteries by properly placed incisions pf reason- 
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able .length and careful dissection of the tissues 
with as little bleeding as possible. 

PUINCIPLES GOVERNING DEFINITIVE TUEAT.MENT 

General Considerations. The successful re- 
pair of a %YOund of any large blood vessel is a 
difficult task and the surgeon must constantly 
bear in mind that blood vessels carry a remark- 
able (luid which normally has a tendency to 
congeal. The formation of clots of blood within 
a large blood vessel after it has been repaired 
by sutures, or at the site of the sutures them- 
selves, usuallj' results in failure to reestablish 
the functional activity and the continuity of 
the blood stream through the artery or vein. 

Most aTtcries vrliich require repair arc cithef 
diseased or damaged by trauma; consequently, 
the physiologic considerations during opera- 
tions upon such vessels are vastly different from 
those which concern the surgeon who plans to 
suture a major artery of a normal man or some 
experimental animal. 

In addition to the problem of intravascular 
thrombosis in injured or repaired blood vessels, 
the surgeon is concerned with the adequacy of 
the arterial circulation to the parts of the ex- 
tremity beyond the point of injur}" to the major 
artery. The factors which determine the state 
of the peripheral circulation under all condi- 
tions are of concern to all vascular surgeons and 
we must understand thoroughly the principles 
which goven the proper exchange of arterial 
blood in the peripheral parts of the body if our 
management of vascular injuries is to be 
successful. 

Collateral Arterial Circulation. The advan- 
tages of knowing the behavior of the peri- 
pheral circulation in an extremitj- or in the 
brain after the main nutrient artery has been 
severely injured should be obvious to every 
surgeon. It is our duty to ascertain by actual 
tests what alterations in the efficiency of the 
peripheral circulation will take place if the 
major arterial trunk of that e.xtremity is per- 
manently occluded during any surgical opera- 
tion. This is a point of practical as well as 
vital importance. If temporary occlusion of the 
injured vessel causes the extremity to remain 
cold and cadaveric in color in spite of a satis- 
factory environmental temperature, it is evi- 
dent that any surgical operation upon that 
major artery should be postponed. If, however, 
postponement of the operation is not possible 
because of the nature of the arterial injury, the 


surgeon must resort to every available means 
of restoring the continuity of the injured 
artery or of enhancing the collateral arterial 
circulation. 

It is absolutely necessary to determine the 
patency of the communicating pathways be- 
tween the vertebral arteries and the carotid 
arterial circulation before the obliteration of 
the internal or common carotid artery is under- 
taken. We have advocated the use of local 
anestliesia when the large arteries of the neck 
are to be exposed by operation so that cerebral 
effects after temporary occlusion can be studied 
for about fifteen minutes to make certain before 
these arteries arc permanently occluded that 
the coUateral ciiculation is adeq\^atc. Severe or 
fatal cerebral disturbances which follow the 
ligation of one common carotid or internal 
carotid artery are due. mainly to anatomic 
anomalies of the circle of Willis, We have fol- 
lowed the suggestion of Matas’ and have 
always applied an aluminum band when the 
common carotid artery was to be occluded, 
while the externa! carotid artery is always 
obliterated by a ligature. If the patient shows 
signs of cerebral ischemia within several hours 
after the operation, the aluminum band can 
then be removed from the artery with subse- 
quent complete restoration of the function of 
the artery. 

If the collateral arterial circulation is active 
enough to keep the distal parts of the extremity 
in proper circulatory balance in spite of the 
injury to or the occlusion of the main artery, 
we consider it inadvisable to spend the time and 
labor necessary to perform a successful repair of 
the artery, since a single ligature on the proxi- 
mal and distal ends of a completely severed 
artery will usually suffice to prevent further 
extravastion of blood into the muscles or to the 
outside. This is usually true after injur}' of the 
e.xternal carotid artery, its branches and those 
peripheral arteries which are paired such as the 
radial and ulnar arteries and the anterior and 
posterior tibial arteries. Suturing of defects in 
arteries should be carried out only when the 
collateral arterial circulation is grossly deficient 
after injury which involves the internal or the 
common carotid arteries or the large arteries 
of the trunk or extremities. If the injury to the 
main artery is at a major bifurcation, all 
arterial branches must be ligated to prevent 
retrograde bleeding. 

Secoitdary Vasospasm. In most individuals, 
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the sudden interruption of flow of blood 
through a large artery of an extremity is usually 
attended by marked vasospasm in the entire 
vascular bed of that extremity, consequently, 
the degree of arterial insufliciency is usually out 
of proportion to the local injury of the main 
artery. This secondary vasospasm must be 
relieved by reflex means since the local applica- 
tion of heat to such an extremity is fraught with 
great danger. Locally applied heat increases the 
local metabolism of the tissues but does. not 
greatly increase the flow of arterial blood to the 
distal parts of that e.xtremity; consequently, 
the deficiency of oxygen to the tissues becomes 
greater and local death of tissues frequently 
ensues. In such instances, the use of vasodilat- 
ing drugs such as the oral administration of 
alcohol, the intravenous administration of pap- 
averine or the intravenous use of tetra-ethyl- 
ammonium chloride is of great importance. 

Leriche- has maintained for many years that 
injury to an artery or the application of a liga- 
ture to an artery produces reflex vasoconstric- 
tion and we have confirmed his observations 
that the resection of the injured or damaged 
portion of the artery will bring about some 
vasomotor relaxation in the bed of that artery. 
Since 1034, Leriche has advocated the infiltra- 
tion of the sympathetic ganglia with novocain 
as the most direct meiuis of providing wide- 
spread vasodilatation in the aft'ected extremity. 
There is considerable diflerence of opinion 
about the necessity or cAen ad\'isabilitv of 
sympathetic ganglionectomy or ramisection in 
patients with acute arterial insufficiency follow- 
ing injuries to major blood \-essels. V e doubt 
very much if sympathetic ganglionectomy and 
the sustaining peripheral vasodilatation which 
it produces, is the best treatment for this t>pe 
of arterial insufliciency. 

Therapeutic Stimulation of Collateral Circula- 
tion. There are several different ways of stim- 
ulating the flow of blood through the collateral 
arterial pathways which should be kept ready 
for use. The intermittent compression of the 
artery, as suggested by Rudolph Matas, en- 
hances the collateral arterial circulation but, in 
our own experience, tJie use of passive vascular 
exercises (pavaex therapy) is a quicker and 
more eft'ective means of causing blood to flow 
through collateral arterial pathways. The phys- 
ical means of bringing about a reactive h;\'per- 
emia by venous compression, by the immersion 
of the other extremity* in warm water, or the 


production of vasodilatation by novocainiza- 
tion of the regional sympathetic ganglia should 
also be kept in mind as acth'e means of en- 
hancing the collateral arterial circulation. 

We belie^•e that the treatment by properly 
applied alternation of the environmental pres- 
sure in the form of passi\’e vascular e-xercises 
will actively de^■eIop a collateral arterial 
circulation and will reduce to a negligible degree 
the secondary symptoms which follow arterial 
interruption or excision of arteriovenous aneu- 
rysms in the extremities. 

OPERATIVE TRE.ATMEXT 

Occlusion of Large Arteries. Contrary to 
general belief, there are still many dangers 
associated with ligation of large blood ^'essels. 
Although improvements in our surgical meth- 
ods ha^•e lessened the dangers of secondari- 
hemorrhage, it must be kept in mind whenever 
large arteries of the trunk or neck are ligated. 
In iSoi, Balance and Edmunds expressed the 
opinion that the wall of the artery beneath the 
ligature may remain viable and the intimal sur- 
faces will unite if they are brought together 
over a sufficiently wide area. Upon the basis of 
their studies they insisted upon the use of wide 
ligatures which were tied just tightly enough to 
appro.ximate the intimal surface of the artery 
without eausing any fracture of the arterial 
wall. Halsted and Reid found further evidence 
that tlie ultimate result of ligation of any large 
artery was directly dependent upon the rapidity 
of necrosis of the segment of the vessel included 
in the ligature as well as on the rapidity of sub- 
stitution of fibrous tissue for this necrotic seg- 
ment of the artery. the use of wide ligatures 
or bands, therefore, the process of necrosis of 
the arterial wall will take place slowly and a 
complete substitution of dense fibrous tissues 
will ultimately occur. 

Suturing of hijured Blood Vessels. Preser\-a- 
tion of the continuity of a large artery is not 
without definite hazards. Even though the 
arterial repair is successful a false aneurysm 
may subsequently develop, especially when 
there is considerable structural change in the 
wall of the vessel or when there are multiple 
points of injury to the artery. \\e have 
always believed that a badly damaged artery 
or one which shows extensive degeneration 
should not be expected to perform its normal 
pin'siologic function again. When there is evi- 
dence of an active collateral arterial circulation, 
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it would seem to us to be unwise to run the risks 
of secondary complication which might follow 
the reconstruction of such a damaged artery. 
In elderly people, when there may be consider- 
able arteriosclerosis present, we believe that 
reconstruction of an artery is contraindicated. 

The repair of an arterial injury by suture is, 
of course, the ideal method of restoring the 
continuity of a large blood vessel and of pre- 
sers'ing the flow of blood through that large 
vessel to the distal portions of the extremity. 
During World War i, Leriche pointed out that 
suturing of blood vessels was extremely difficult 
and usually impossible in wounds of war but in 
civilian practice favorable conditions frequentlj’’ 
exist and wounds can be freed of gross contam- 
ination by debridement and thus converted into 
clean wounds. In the face of infection, second- 
ary thrombosis of the blood vessels or secondary 
hemorrhage very frequently occurs. The ade- 
quate use of antibiotics and chemotherapeutic 
agents systemically reduces the incidence of 
secondary infection of these wounds. 

A great deal has been written about the 
management of arterial injuries during the 
recent war b}!" Elkin, Freeman and others. 
Freeman has had considerable e.xperience in 
the repair of traumatic aneurysms of war with 
reestablishment of the continuity of the large, 
arteries. Elkins’ experience with arteriovenous 
aneurysms was very large and his methods of 
treatment were based upon the time tested 
principles of Halsted and Reid. 

In civilian practice, the proper use of the 
anticoagulants, heparin and dicumarol, is of 
great value in making possible the prevention 
of intravascular clotting of the blood during the 
time the sutured vessel is healing. 

The transverse suture of lacerations of the 
arterial wall has been recommended by Lear- 
month if the laceration has not involved more 
than one-third of the arterial circumference. 
Freeman’s e.xperience with transverse suture 
indicates that such a suture can be used suc- 
cessfull3'^ even though more than three-fifths of 
the vessel wall is lacking. 

Transverse closures in the arterial wall may 
produce distortion of the blood stream. There 
is usually a loud sj'^stolic murmur heard over 
the part of the vessel which has been sutured. 
It is onlj”^ when this murmur has a to-and-fro 
characteristic that it becomes truh' significant. 
The fact that the transverse closure produces 


a greater diameter to the artery at the point of 
suture overcomes the objection that encroach- 
ment upon the lumen will cause secondary 
changes in the part of the arterj' distal to the 
point of suture. It is our experience as well as 
that of Freeman, therefore, that transverse 
suture of a defect in the arterial wall is much 
more satisfactory than longitudinal suture or an 
end-to-end anastomosis. 

There are numerous ways of placing the 
sutures to reduce the possibility of secondarj' 
thrombosis. The interrupted mattress sutures 
(Fig. ib) cause the intimal surfaces of the blood 
vessel to be brought together without allowing 
anj’' suture material to extend inside the vessel. 
If a continuous suture is preferred, the “in- 
over-and-out” or reversed Connell suture 
makes a satisfactor}"^ means of approximating 
the intimal surfaces of the blood vessel. (Fig. 
I A.) The two needle “cobbler stitch’’ is rarely 
used toda3^ It must be remembered that the 
lumen of the arterj’- must not be constricted 
too much bj'’ the longitudinal suture line lest 
the artery distal to the point of constriction 
undergo changes u'hich will eventuali3’’ result 
in the formation of a fusiform aneur3^sm. This 
is particularl3’' true of the great vessels of the 
neck and care must be taken not to encroach 
too much upon the lumen during the repair of 
the arterial wall. 

Non-suture Method of Arterial Anastomosis. 
This method dates back to the original observa- 
tion of Tuffier who used glass and silver tubes 
to bridge the gap between the ends of a severed 
arter3^ The more recent work of Blackmore, 
Lord, and Stefko lias given better means 
of bridging such gaps in arteries b3f the non- 
suture method. They have advocated the use of 
Vitallium tubes either with or without a lining 
of vein. When such a tube can be lined with a 
fairly large vein, the danger of thrombosis 
within the tube is lessened. Their most recent 
suggestion of using small collars of Vitallium 
so designed that a free segment of vein can be 
transplanted b3’' the non-suture method to 
bridge a gap in large arteries has proved of 
value when time and the location of the injury 
in the artery makes repair by suture inadvis- 
able. (Fig. 2.) 

The use of a simple Vitallium, glass or plastic 
tube to restore temporaril3' the arterial circula- 
tion ma3f be life saving. In one of our patients 
who had both common carotid arteries severed 
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by gunshot wounds, the right common carotid 
circulation was temporarily reestablished by 
the use of an unlined Vitallium tube. The in- 
jury to the left common carotid artery was not 
disturbed because of the patient’s serious gen- 
eral condition and there developed within a 
few days signs of an arteriovenous communica- 
tion at that site. The patient lived and subse- 
quently a free graft of saphenous vein using 
Vitallium cuffs and the non-suture method was 
used to reestablish the circulation through the 
right common carotid artery. (Fig. 2.) The 
Vitallium tube remained patent for only about 
ten days and eventually became occluded bj' a 
firm blood clot; nevertheless, we believe that 
the temporary reestablishment of the con- 
tinuity of the carotid artery overcame the acute 
cerebral ischemia and saved this man’s life. 

Transplantation of segment of veins can also 
be done according to the method of Murray in 
which actual end-to-end suture of the artery' 
and the free graft of vein is done at both ends 
of the graft. V’hen such patients are properly 
heparinized, Murray has demonstrated that 
these grafts remain viable and eventually the 
segment of vein takes on the histologic char- 
acteristics of an artery as the result of increased 
pressure within its lumen. 

There are many different methods of per- 
forming end-to-end suture and end-to-side 
suture of blood vessels. (Fig. 3.) The important 
point is to be certain that the intlmal surfaces 
are brought together without intervening ad- 
ventitial tissue and that no suture material 
remains within the lumen of the sutured blood 
vessels. (Fig. 4.) 

The danger of thrombosis following the su- 
ture of an artery is not to be overlooked but 
with the proper use of the anti-coagulants, 
heparin and dicumerol, the danger can now be 
reduced to a minimum. 

Reestablishing the continuity of large ar- 
teries of the e.\tremities after injury may pre- 
vent the secondary circulatory disturbances 
which so frequently are present after the liga- 
tion of one of these important arteries. After 
simple ligation of an injured artery the col- 
lateral circulation may be sufficient to main- 
tain the viability of the peripheral tissues but 
may be insuflicient to permit the muscles to 
function normally under stress. Intermittent 
claudication is common after otherwise success- 
ful ligation of the large arteries above the 
knees. 


LATE EFFECTS OF VASCULAR INJURIES 

After any injury in the vicinity of large blood 
vessels the surgeon must constantly keep in 
mind the late complications of progressive ar- 
terial thrombosis, secondary hemorrhage or the 
development of some form of aneurxsm at the 
site of injury. 

Thrombosis. Either arterial or venous throm- 
bosis of the ascending tj'pe may add greatly to 
the gravlt}' of the situation. Venous thrombosis 
may lead to pulmonary embolism; when it is 
extensive in the smaller veins of the affected 
extremity, it may cause secondarj’" disintegra- 
tion of the muscles of that extremity. We be- 
lieve that autolysis of the anterior tibial or calf 
muscles occurs more frequently after local 
venous thrombosis in the muscles than from 
moderate degrees of arterial insufficiency alone. 
The expensive tiirombosis of the major arteries 
without adequate collateral arterial circulation 
will alwaj's result in mummification or dry gan- 
grene of the distal parts of the extremity. 

Hemorrhage. Late se^•ere hemorrhage may 
occur if local infection is present. When there is 
clinical evidence of increasing size of the aneu- 
rysm or more pain radiating along the course 
of the artery with rising fe%-er, one must suspect 
serious complications. Secondary hemorrhage 
in this tjqje of aneurysm usually requires im- 
mediate surgical exploration of the wound with 
definite arrest of the bleeding b}’ ligation of the 
injured artery regardless of the possible effects 
upon the peripheral tissues. Packing with gauze 
and the application of compression bandages 
are of little practical value in such instances for 
the secondary hemorrhage will almost certainly 
recur unless the bleeding arteries are occluded 
by ligature. In the presence of serious infection 
or bleeding, which cannot be controlled by con- 
servati^'e treatment, the aneurysm must be 
incised, the arteries above and below the sac 
ligated and all branches leading from the sac 
occluded by sutures or ligature. Such opera- 
tions can be properly performed onl}^ when a 
pneumatic tourniquet is applied above the site 
of injury. 

Arterial Aneimsms. The presence of an 
aneurysm entails various dangers. The form of 
an arterial aneurysm depends on whether a seg- 
ment of arterial wall gives way or whether some 
small spot weakens. The diffuse weakening of 
the wall gives rise to the fusiform aneurx^sm 
while a weakening of one spot in an artery 
forms a saccular ajieurx'sm. Long-standing sac- 
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Fig. I. Methods of suturing large blood vessels, a, continuous “in-over-and-out” suture or 
reversed Connell suture, n, interrupted mattress sutures which cause an eversion of the edges 
of the vessel with firm approximation of the intim.al lining of the vessel. 



Fig. 2. Destruction of part of the right common carotid artery by a bullet. Temporary reestablish- 
ment of cerebral circulation by using an unlined Vitallium tube (emergencj' measure). Final 
reconstruction of right common carotid artery by the non-suture method of transplanting a seg- 
ment of saphenous vein to bridge the gap between the ends of the artery'. 


cular aneurysms may stretch the entire artery 
so much that the position of the artery in rela- 
tion to the aneurysm is eventually lost. The 
fusiform aneurysm may rupture at one place 
and assume the phy'sical appearance of a saccu- 
lar aneurysm. Such physical alterations of 
shape must be kept in mind by the surgeon who 
plans the operative procedure for the cure of an 
arterial aneurysm. True fusiform aneurysms 


can rarely' be treated successfully by plastic 
operations which are designed to restore the 
lumen of the artery. Saccular aneurysms, on 
the other hand, can often be cured by one of 
the ingenious operations devised by Rudolph 
Matas and which he designated by the name 
of restorative or reconstructive aneurysmor- 
rhaphy. Cures may' sometimes be effected by 
complete excision with restoration of the lumen 





Voi.. LXXIV. No. 5 


Herrmann — Injuries to Blood Vessels Amer!c.ni Joiirn.ll of Surgery 5^7 



Fic. 3. End-to-cnd anastomo.>»is of blood ve.'^cls by sutures according to the method of Carrel. Note 
the removal of the adventitia of the artery in the vicinity of the suture lino. 



Fig. 4. Method of end-to-side anastomosis of blood vessels by sutures. This 
is a triangular method using a reversed Connell or “in-over-and-out” type 
of suture. Note how the intim.al surface is approximated without having the 
suture material extend into the lumen of the blood vessel. Fine silk on atraum- 
atic curved needles is used for all blood vessel anastomoses and repair. 


either directly hy sutures or by transplanting a 
segment of vein to bridge the defect. 

Dissecting aneun^sms may cause pressure 
upon nerves and give rise to pain or motor 
paralysis. Aneurysms may even erode bony 


structure and then give rise to fatal hemorrhage 
into large body cavities. (Fig. 5.) 

Operative Procedures. Operations for the 
cure of aneurysms must be carried out before 
extensive erosion of important structures takes 
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Fic. 5. Traumatic ancurj-sm of the popliteal arterj-. 


place. If immediate operation is necessary be* 
cause of bleeding, the artery can be occluded 
proximal to the aneurysm by means of a metab 
lie band. Should the extremity then become 
dangerously ischemic, the band can be removed 
within twelve or twenty-four hours without 
producing permanent damage to the artery. If 
gradual occlusion of the artery cannot be 
tolerated by the patient, some restorative oper- 
ation should be performed. 

Obliterative Endo-aneuTysrnoTrhapby (Matas 
Operation). This operation is applicable to 
ordinary fusiform aneurysms. No attempt is 
made to reconstruct the parent artery and the 
arterial orifices are simph' obliterated by su- 
tures. By placing the sutures from within the 
aneurysmal sac it becomes possible to cut 
the sac off from the circulation without dis- 
turbing the adjacent collateral brandies and 
without interfering with the nutrition of the 
wall of the aneurysmal sac. 

Extrasacciilar Ligation tvilboat Arterioplasty, 
\Vc have usually used a modification of Antyl- 
lus’ method of cxtrasaccular ligation of incom- 
ing and (Jutgoing arteries in the treatment of 
aneurysms in the popliteal space. W'c have per- 


formed an incision of the sac with evacuation 
of the clots and we have not observed any in- 
stance of secondary hemorrhage. The ligation 
of the artery far abo\-e the aneurysm, as ad\’0- 
cated by Holman, may be a life-saving proce- 
dure when severe hemorrhage' takes place; but 
we believe it increases the danger of gangrene of 
the e.vtremity and does not cure the aneurysm. 

Our modification of the Ant3’ilus operation is 
indicated in certain t3'pes of fusiform aneu- 
rysms in which the wail of the proximal artery* 
adjacent to the aneurysm is greath’ thinned or 
is partially damaged. The objection that the 
c.\trasaccu]ar ligation of the incoming and out- 
going arteries might interfere with the collateral 
arterial branches is a just one; but if the condi- 
tion of the arter\' near the aneurysm is not 
good, we believe that a much more secure ob- 
literation can be obtained b\' apph'ing a piece 
of cotton tape around the artery just outside 
the aneurysmal sac. (Fig. 6 .) After this is 
done, the ancurvsmal sac is opened, the clots 
removed and any arterial bleeding within the 
sac is controlled by the application of intra- 
saccular sutures as described b%' Matas. 

Restorative Endo-aneurysmorrbapby u'itb At- 
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Fig. 6. Extrasaccular lig.ation of the incoming and outgoing arteries with incision of thesac 
and evacuation of the blood clots. 


terioplasly (Matas). In those saccular aneu- 
rysms which result from partial injury of the 
arterial wall and which are the end result of 
pulsating hematomas, there is usualK* one 
orifice of communication with the artery. 
(Fig. 7.) Matas demonstrated that by opening 
the aneurysmal sac it was possible to repair the 
injury to the artery and thus restore its con- 
tinuity. Such an operation, of course, must be 
done with the aid of a pneumatic tourniquet 
applied above the site of injury to the arterj'. 
This procedure is particularly applicable in the 
treatment of saccular aneurysms which de- 


velop after injur}’ to the large blood vessels b}' 
gunshot wounds, stab wounds, or penetrating 
wounds in which the wall of the artery is other- 
wise healthy and can be sutured satisfactorily. 

Arteriovenous Aneurx'sms. The majority of 
arteriovenous aneurysms are the result of pene- 
trating wounds which injure the artery and 
vein. During World War i it became apparent 
that arteriovenous fistulas between large ar- 
teries and veins frequently caused progressive 
damage of the heart. Reid made this observ’^a- 
tion numerous times and demonstrated that 
marked hj-pertrophy and dilatation of the 
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Frc. lo. Drawing showing the site of the arteriovenous fistula after the structures were exposed at operation. 
The drawing on the right shows the result of the exo-aneurj-smorrhaphy with preserx'ation of the left innomi- 
nate vein and the drainage of the thoracic duct. 


approximately six months, especially when the treatment of arteriovenous aneurysms is neg- 
quadruple ligation or ^.xcision of the arterio- ligible, Freeman raises the question, Why sub- 
venous aneurj'sm is contemplated. ject the patient to the risk of repair? Tiie 

Arterial repair in the treatment of arterio- answer to that question is relatively simple since 
venous fistulas is not without its hazards and in a careful study of the patients in whom liga- 
its value may be questioned. Since the occur- tion of a large injured artery was done, several 
rence of gangrene after arterial ligation in the observers have found varying degrees of chronic 



Fig. II. Drawing showing the method of closing the fistula between the aorta and the left innominate vein and 
the method of preserving the patency of the left innominate vein bt- the method of exo-aneurysmorrhaphy. 










572 American Journal of Surgery Herrmann — Injurics to Blood Vcsscls 


November, 1947 


ischemia of the extremity after an otherwise 
successful operation. Bigger emphasized this 
point when he stated that much has been 
written about the method designed to avoid 
serious ischemia or gangrene in curing aneu- 
rysms and injuries to important large blood 
vessels, but remarkablj’' little consideration 
has been given to the sub-acute and chronic 
ischemia which subsequentlj’’ develops in such 
extremities after the ligation of one of the 
large arteries. 

The recent experience of Freeman supports 
the contention of many of us that early restora- 
tion of the continuity of the involved vessels 
can usually be done satis factorify. This means 
a great saving in time of convalescence and 
hospitalization for the patient. Often after the 
quadruple ligation of arteriovenous fistulas 
there is sufficient circulation to care for the 
ordinaty needs of the tissues at rest but there 
maj’’ still be evidence of arterial insufficiency 
with persistent symptoms of impaired circula- 
tion after normal walking. This type of dis- 
ability is usuallj’' completely overlooked. In our 
own series of quadruple ligations and excisions, 
as well as in the series reported by Bigger, there 
are no instances of serious acute arterial insuf- 
ficiencies, but about 25 per cent of the patients 
showed signs and symptoms of chronic, mild 
ischemia of the affected extremity. (Fig. 8.) 
There is no question but that the restoration of 
the circulation through damaged arteries, as 
was emphasized by iSlatas many years ago, is 
the ideal method of treatment. Bickham subse- 
quently applied the Matas operation of intra- 
vascular repair of the saccular aneurysm to the 
treatment of arteriovenous fistulas. He was the 
first to suggest the transvenous closure of 
the defect in the arterial wall with the preserva- 
tion of the continuity of the artery and vein. 

The transvenous method of closing the ar- 
teriovenous fistula has some advantages; but 
it must alwaj’-s be borne in mind that additional 
openings in the veins on the opposite side maj’- 
be present or other weakened areas maj’’ be 
overlooked, hence the aneurj’'sm will not be 
cured. An objection to arterial repair which 
cannot be too strongI\' emphasized is the tech- 
nical difficulties which such operations entail. 
Holman has repeated!}" cautioned that success- 
ful repair of arterial injuries and the cure of 
aneurysms by transvenous repair depends so 
much on the ability to control completely all 
the bleeding. Freeman recently reported suc- 


■cessful repair in eighteen out of twenty-three 
patients with war injuries to the peripheral 
arteries. Only one patient developed a recur- 
rence of an arterial aneurysm and one devel- 
oped a recurrence of an arteriovenous fistula 
after transvenous suture of the opening was 
performed. 

Only by completely isolating the artery from 
its surrounding tissue can the presence of other 
communication or other damaged areas in the 
arterial wall be discovered. Fusiform aneurysms 
have developed following the closure of arterio- 
venous fistulas by Reid and by Bigger. 

After control of the major arterial supply has 
been accomplished, we believe that it is abso- 
lutely necessary to place a sterile stethoscope 
over the site of the fistula to make certain that 
no other arteriovenous communications are 
present. If the “to-and-fro” bruit continues, 
the surgeon can be certain that, the aneurysm 
is not cured. 

Arteriovenous aneurysms may give rise to 
large pulsating varices in the subcutaneous tissue 
of the extremities and thus may bleed profusely 
or ulcerate and even cause fatal hemorrhage. 

POSTOPERATIVE CARE 

Patients who have had an injury to large 
peripheral blood vessels must be watched very 
carefully with thorough inspection and palpa- 
tion of the affected extremity at short inter\"als 
throughout the first twenty-four or forty-eight 
hours after the injury. We believe the applica- 
tion of plaster of paris casts should be avoided 
whenever possible, for the color and tempera- 
ture of the extremity must be noted regularly; 
and at the first sign of circulatory insufficiency 
heroic steps should be taken to overcome this 
deficiency lest serious consequences follow in 
its wake. 

Vasodilating substances should be given 
regularly for the first two days and we believe 
that the oral administration of alcoholic bever- 
ages is a very satisfactory way of producing 
peripheral vasodilatation. Drugs like “spas- 
malgin” should be given intravenously every 
two to four hours and the papaverine contained 
therein will provide satisfactory peripheral 
vasodilatation. The complete novocainization 
of the regional s}Tnpathetic ganglia will also 
provide maximum peripheral vasodilatation 
and should be done every ten to twelve hours 
during the first forty-eight hours after the in- 
jury to obtain maximum clinical benefits. 
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We do not believe that operations upon the 
sympathetic nervous system are necessary or 
advisable as immediate treatment of extremely 
injured patients since the vasospasm associated 
with injury to large blood vessels is usually 
transient and can be overcome by simpler and 
much safer methods. 

We believe it is extremely important to keep 
the extremity at the proper resting level. An 
ischemic extremity should be kept at a position 
about 6 or 8 Inches below the level of the heart 
in order to provide the maximum exchange of 
blood in that extremity. If the extremit}'- be- 
comes mottled or cyanotic, elevation above the 
Je\’el of the heart for from one to two minutes 
may be advisable and gentle stroking of the 
skin from the distal parts of the extremity 
proximally will frequentlj- free the superficial 
capillaries of the static blood. Heat must never 
be applied directly to an Injured extremity 
which shows signs of circulatory insufficiency 
since heat only increases the local metabolism 
of the tissues without greatly increasing the 
supply of blood to the particular parts. 

The use of heparin and dicumerol has proved 
to be e.xtremely valuable in patients who have 
had an injury to a large peripheral blood vessel. 
Heparin acts quickly and can be given intra- 
venously in doses of 50 mg. everj’ four hours 
without fear of serious complications. The clot- 
ting time should be determined at inten’als of 
about four hours and we have found a clotting 
time around fifteen minutes represents a satis- 
factory diminution of the coagulability of the 
blood. When heparin is given intermittenth" 
by the intravenous route every four hours, the 
clotting time varies a great deal during the four- 
hour period; and it is sometimes difficult to 
determine the mean clotting time. We have 
made a practice of determining the clotting 
time two hours after the material is injected 
into the vein. 

Dicumerol requires from thirty-six to forty- 
eight hours to show its maximum effect, so it 
can be given simultaneously with the heparin 
and then the heparin injections can be discon- 
tinued as soon as the prothrombin time is 
reduced to a level of about 30 per cent of nor- 
mal. Both heparin and dicumerol are powerful 
and dangerous drugs and must be used with 
caution and understanding. The use of these 
substances now makes it possible to reconstruct 
large arteries without having the results nulli- 
fied by secondary thrombosis. If the coagulabil- 


ity of the blood is reduced by these substances 
for a period of ten days or two weeks, healing 
of the injured or repaired artery or vein takes 
place and no further intcrvascular blood clots 
will form at that point. 
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DISCUSSION 

R. Arnold Griswold (Louisville, Ky.): Df. 
Herrmann has brought out beautifully the princi- 
ples underlying vascular surgery which he and 
others have preached for so long but which have 
not been as generally adopted as tiiey should be. 

As he said, restoration of the function of the 
artery should be our principal aim. From a practical 
standpoint, this is seldom done and not nearly as 
often as is possible. In a great many cases, of 
course, it is not possible. Restoration of continuity 
of an artery in the laboratory is a very beautiful 
procedure. The wound is usually made with a sharp 
knife and repair can be accomplished with c.xccllcnt 
results. In acute clinical arterial injurics, however, 
the picture is usually that of a surgeon getting up 
in the middle of the night, opening up a limb and 
finding the acute arterial injury. He himself has not 
mastered the technic of vascular surgery or vascu- 
lar suture and his operating room is not equipped 
with the fine suture material, the fine instruments 
and the other technical things that are necessary 
for such a procedure, so he ligates the artery. 

It has been shown that whenever we interrupt 
permanently a major vessel supplying an extrem- 
ity, that extremity is never again normal. It may 
live, it may look all right, but it never has the en- 
durance or the strength or the resistance of its 
mate; so I think it behooves us to master the 
technic and have available at all times the technical 
equipment necessary for the restoration of con- 
tunuity, either by direct union or by a vein graft, 
with or without the use of Vitallium tubes. 

Probably we will not always be able to restore 
continuity. There is a time factor which docs come 
into it. If the injury of the artery is over six to 'ten 
hours old, we are likely to have interv’ascular clot- 
ting, with thrombosis in the arterial tree, which is 
not reachable by any of our usual methods; so the 
suture and restoration of the lumen of the artery is 
not effective. Likewise, in many cases, the amount 
of artery torn and contused by bullet or shell frag- 
ment as distinct from a clean knife wound in the 
laboratory is so great that quite a length of artery 
may have to be excised before we can get to healthy 
enough tissue for an anastomosis. In such a case, 
only a vein graft would be useful. 

The auxiliary methods of aiding circulation 
which Dr. Herrmann has mentioned are often neg- 
lected, particularly block of the sympathetic sys- 
tem, both in acute and old arterial injuries. I prefer 
when possible to do an operative permanent inter- 


ruption of the sympathetic rather than too many 
repeated blocks. If it means a block every day over 
a period of ten days or two weeks, I would rather do 
an operation. It is much more satisfactory and 
certain. 

Fasciotomy in cases of excess tension, beneath 
the deep fascia, lias been greatlj' neglected. The 
f.ailurc to do fasciotomy in cases of high arterial 
pressure bcnc.ath the deep fascia due to an injured 
artery has resulted not only in loss of many limbs 
but also in Volkmann’s ischemic contracture, both 
in the upper and lower extremities. 

I should like to sound a note of warning about 
the use of tetraethylammonium chloride in these 
cases. It is being used improperly. Tetraethylam- 
monium chloride gives you a complete sympathec- 
tomy. It does dilate the vessels to the injured 
extremity but it likewise dilates the vessels all over 
the bodj% reduces the general blood pressure and 
aetually decreases the blood flow through the in- 
jured extremity. If you are going to sympa- 
thcctomizc for arterial injury, do not do it with 
tetraethylammonium chloride. Do it with sym- 
pathetic block or by operation. 

The restorative surgery of aneurysm, both ar- 
teriovenous and arterial, is extremely important, 
because, as Dr. Herrmann brought out and as I said 
a few minutes ago, whenever we interrupt the main 
arterj’ supplying any extremity, that never again 
is a normal limb. In the surgery of the older in- 
juries, the aneurysms and the arteriovenous fistulas 
particularly, every effort should be made at restora- 
tive surgery or the use of a vein transplant in 
arterial aneurysms or transvenous arterial repairs 
in the case of arteriovenous fistula. 

Lester Breidenbach (New York, N.Y.): Dr. 
JereLord and 1 have collected some ten cases in the 
last year and a half in New York City, in which 
individuals have had acute injuries to arteries in 
the extremities resulting in gangrene in most of 
them, with loss of a part or a great deal of the limb. 

In a couple of these cases, as Dr. Herrmann men- 
tioned, there is loss of a limb or certainly a con- 
siderable impairment of the function of that limb. 
There are two waj's in which these acute injuries 
occur: one is in the operating room while the sur- 
geon is operating. One of these cases is one in which 
a carotid sympathectomy was being done for a 
sinus syndrome and inadvertently the arterj'^ was 
injured. The surgeon was not well acquainted with 
the method of repair of the artery and had to ligate 
it and the result was, of course, a hemiplegia. 

Another case was one which was brought to the 
hospital immediatels' (and most of these are 
brought to the hospital immediately because there 
is severe hemorrhage) in which a knife was acci- 
dentally dropped across the upper thigh and the 
femoral artery was severed. 

We have analyzed these cases and found, even in 
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the operating room under tlie best of circumstances, 
that the proper procedure ^vas not carried out be- 
cause the surgeon ^Yas not familiar with arterial 
suturing. We have, therefore, started an educa- 
tional committee, as a subcommittee of the Re- 
gional Fracture Committee in the City of New 
York, to try to educate the general surgeon in the 
methods that are used, which Dr. Herrmann and 
Dr. Griswold both mentioned, for primary anasto- 
mosis of the arter}’ either by vein graft with the aid 
of Vitallium tube or by primary suture; and most 
of the time vein graft is necessary because of tiie 
elasticitj' of the artery. Its two ends part over a 
great distance so a vein graft is necessary. We be- 
lieve that in this way a great many limbs in the 
course of a year will be saved if tlie surgeon has the 
armamentarium and tlie courage to go ahead and 
anastomose the artery. Tlie armamentarium itself 
is simple and every operating room, we think, 
should have it. It eonsists of a few arterial clamps, 
with rubber-shod clamps (and there are various 
kinds on the market). No. ooooo or No.oooooo silk, 
and some Vitallium tubes. With that armamen- 
tarium, a good many of these limbs that are lost 
everj' year, I think, would be saved. 

Louis G. Herrm.\nn (closing): I appreciate very 
much the remarks of Dr. Griswold and Dr. Breiden- 
bach. I did not have time to cover mj- subject 
completely so I am happy that Dr. Griswold called 
your attention to the danger of using drugs which 
cause widespread vasodilatation when we are trying 


to increase the arterial circulation to one extremity. 
DeBa'key has recenti}" emphasized the importance 
of producing only local vasodilatation in such 
patients. 

I am happy to know that Dr. Breidenbach and 
his associates in New York are giving this problem 
serious eonsideration and are making proper equip- 
ment and facilities for the emergenej^ management 
of vascular injuries available. To most of us this is 
evidence of surgical progress. We are convinced 
that many limbs and even many lives could be 
saved each year if all surgeons were alert to the 
importance of injuries to large blood vessels in 
wounds of violence. Prompt diagnosis of the site 
and kind of injur}" with as little delay as possible in 
carrying out definitive treatment and constant 
postoperative observation with immediate correc- 
tion of secondary vasospasm have proved to be of 
utmost importance to the suceess of vascular sur- 
gery. We believe some limbs are sacrificed because 
the effects of arterial insufficiency are not recog- 
nized until extensive and irreparable damage to the 
muscles has already taken place. 

We all must make a determined effort to teach 
our resident surgeons these important factors in the 
management of injuries to large blood vessels and 
then provide them with the facilities which will 
permit proper care of such injuries at any time of 
day or night. The progress in this important field 
of surgery will depend largely upon the success and 
thoroughness of such an educational campaign. 



THE ZERO HOUR IN THE TREATMENT OF TRAUMA 

AN ORIGINAL HYPOTHESIS 
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I T is my firm conviction that there is a 
physical law of repair in the healing of all 
wounds. Time is the essence of that law 
and this is the law; The healing oj a tvound is 
directly proportional to the timeliness of its aseptic 
coaptation. 

This approach to the healing of wounds, as 
far as the author knows, is both new and 
original in its conception. It deviates distinctly 
from the usual textbook description. It is 
primarily the straight physical and chemical 
approach to the healing of wounds. 

In order to fit this discussion, let us define a 
wound as a break in the continuity of tissue. 
Ail things being equal, as long as continuity 
e.xists function is normal. Immediately ensuing 
a break there are certain definite changes which 
take place. These changes are at first phj'sical 
and mechanical and later chemical and bacte- 
rial. It takes time for chemical changes to occur 
and time is required for the incubation of 
bacteria, both of which inhibit the perfect 
healing of a wound. The proper waj"^ to elimi- 
nate these is to repair the wound while it is 
still in the mechanical and plastic state. A 
piece of metal which suffers a complete frac- 
ture, if welded while fresh, results in good 
union. If left to rust or corrode, union is poor. 
So, in the healing of a wound, it is conditioned 
upon early approximation. Early, it is a matter 
of simple mechanical coaptation. The time of 
election is the period from zero to four to 
six hours following injury. The physical law of 
repair then holds good and is: The healing of a 
wound is directlj' proportional to the timeli- 
ness of its aseptic coaptation, Primarj' union 
then occurs and brings early restoration of 
function. 

The secondary period, chemical and bacte- 
rial, needs elucidation in order to stress this 
law further. The chemical and bacterial changes 
are due to nature’s oxidation principle. It is no 
chance affair that oxygen forms 21 per cent by 
volume of air, eight-ninths by weight of water, 
50 per cent of tlie earth’s crust and one-half of 
all plant and animal life including human body 


as well. O.xygen is the disintegrating principle of 
life, working night and day to dissolve, sepa- 
rate, pull apart and dissipate matter. It causes 
iron to rust, copper to tarnish, paints to fade 
and wood to rot. It is the prime factor in the 
law of conservation of energy. In the human 
body oxygen is carried in loose combination 
in the blood stream. The vascular tree is a 
closed system of oxidation. Oxidation is 
both upbuilding and tearing down. The 
best repair of wounds is attained in the pin- 
nacle in between. 

For the purpose of illustration I will cite a 
few instances: 

I will first bring to your attention a man with 
hot solder covering that most important entire 
pupillarj" area of the e3"e. A solid patch % inch 
in diameter deeplj' imbedded was removed 
immediately by a painstaking and very com- 
petent eye man without any residual opacitj'. 

Some thirtj’’ j^ears ago when radical dissec- 
tion (and I mean radical and complete dis- 
section) was the meticulous procedure for 
tubercular glands of the neck, after carefully 
dissecting it out and delicatelj" isolating it, the 
spinal accessory' nerN'c was cut inadvertentfy, 
spelling the much dreaded shoulder drop. 
Fortunatel}" the neurolema of the nerve was 
immediatelj' sutured with fine arterial stitch 
with resultant restoration of function and no 
shoulder drop occurred after two months’ 
time had elapsed. (We now know that a nerve 
will grow under such conditions at the rate of 
two inches in a month.) 

Another case was that of a stone laid down 
in the salivary duct (Wharton’s duct) which 
caused a complete block of the duct with 
consequent swelling of the gland, illustrating 
the purely chemical, physical and mechanical 
nature of the human body. 

Another instance is that of a fracture’of the 
right radius 1 3-^ cm. proximal to the distal 
end with complete posterior displacement of 
the distal radial fragment. Reduction was made 
within an hour of the accident. 1 wish to call 
attention to the pressure thrust of the sharp 
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1 2 
Fig. I. Case of injured hand immediately following injury. 
Fig. 2. End result of fractured hand shown in Figure i. 


spicules of bone using the homily, sitting down 
on a chair as contrasted with sitting on a tack. 
Pressure is the force applied to the unit of area. 
In addition to that is the matter of decreased 
surface tension in a fresh wound. 

Another case. is that of a ruptured gastric 
ulcer (incidentally, the second such occurrence 
in the same individual) repaired immediately 
after perforation. 

Still another case is that of an oil tank 
truck driver who was changing a tire at 1 1 :oo 
p.M. His left hand was caught between two 
tires when one of them blew out 65 pounds of 
air pressure, sending a portion of the tire rim 
through his hand against the rim of the second 
tire, a smashing injury involving all of the 
metacarpal bones of the hand — truly “smash- 
ing” as tliW word connotes — with massive 
flattening, scattering, and final friction and 
tearing. An explosive thrust of soft tissue 
against the firm, unyielding metal produced 
multiple compound comminuted fractures of 
all five metacarpal bones and a destructive 
laceration transversely across both the 


palmar and dorsal surfaces of the hand with 
dirt, rubber and debris driven into the soft 
structures. The bones, unyielding, fractured, 
and soft tissues, tendons, muscles and nerves 
were simply brushed aside bj' this sudden 
terrific force. (Fig. 1.) 

Under pentothal sodium, at i :oo a.m. I be- 
gan washing with soap and water — more soap 
and water — and carried out a thorough cleans- 
ing and debridement of the entire wound. 
Small fragmented particles of bone and all 
discernible foreign matter were removed. The 
gross fractures were wired with fine No. 30- 
gauge wire; bleeding vessels were closed 
with fine silk. Sulfanilamide and vaseline gauze 
were spread into the wound and the skin was 
closed with fine silk and a firm foam rubber 
dressing applied with plaster of paris cast over 
all, the final touch being given at 4:45 a.m. 

Purposely do I mention the element of 
“time,” for it is brought home here in its full 
force. This man’s hand healed by primary 
intention with minimal edema and swelling 
and early restoration to function which brought 
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him back to his full and heavy duties as an oil 
tank truck driver at the end of two and onfe-half 
months. {Fig. 2.) The successful issue in this 
case was absolutely due to adherence to proper 
asepsis, perfect hemostasis, and careful and 
early coaptation of wound edges before destruc- 
tive secondarx^ forces bad a chance to take place. 
This is a perfect illustration of the law: The 
healing of a tvound is directly proportional to the 
timeliness of its aseptic coaptation. 

DISCUSSION 

Arthur R. Metz (Chicago, III.): The author 
has selected a very appropriate title for his paper, 
“The Zero Hour in the Treatment of Trauma,” 
and stated as a law the principle that most e.\pe- 


rienced surgeons practice in the treatment of 
trauma: “The healing of a wound is directly 
proportional to the timeliness of its aseptic 
coaptation.” 

Experience and time have proved that the sooner 
a wound is thoroughly cleansed and the anatomic 
structures repaired and replaced as well as con- 
ditions permit, the best wound repair will be 
obtained. 

The “Zero Hour” means “at once,” and this 
principle has to be restated frequently in order to 
impress upon the students, interns, residents and 
younger surgeons the importance of giving emer- 
gency treatment to all wounds. 

The author is to be commended on the selection 
of the title of his paper and the designating of a 
law: “The healing of a wound is directly propor- 
tional to the timeliness of its aseptic coaptation.” 


€l» 
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T he advances in the control of infection, 
especialh’ in compound fractures, during 
the period of the past war experience has 
given us problems in reconstructive surgery* for 
which we were incomplete!}' prepared. Because 
the quality of surgery was high and the urgency 
of amputation was postponed many times, we 
inherited, so to speak, extremely complex 
mutilations which in the First \VorId ^^^ar 
would have been solved by amputation. The 
quality of surgery reflected the extensive use 
of blood and blood fractions in combating 
shock and saving life. Our increased knowledge 
of the physiology of shock and burns as well as 
of infection saved many li\'es which otherwise 
may have been lost. The advances in knowledge 
and technic, therefore, saved lives and extrem- 
ities. It also gave us more complex problems 
which involved at times, loss of skin, loss of 
bone, partial destruction of muscle and nerve, 
but sa\'ed the extremity as a whole. 

The need to replace bone substance in ex- 
tremities whose soft parts were relati^'ely intact 
sometimes exhausted the supply of long bone 
autogenous grafts. Restitution of the patient 
depended upon replacement of bone. Parallel 
problems in the replacement of nerve and skin 
concern us all, but for this discussion the" prob- 
lem is the replacement of bone, ^^^e undertook, 
therefore, to study the influence of artificial 
bone matrix substitutes on the tissue of the 
host site. 

The biology of the bone matrix must get 
more study. Much emphasis heretofore has 
been placed on the cellular constituents of bone 
and on the mineral composition. Our laiowledge 
of bone repair has been increased by these 


studies and by the studies of the enzyme phos- 
phatase. But the basic process of bone healing 
is still unclear. 

,It is our purpose here to report some of the 
preliminary work done on the study of artificial 
matrices. It is because the process of bone pro- 
duction is incompletely understood and that 
many applications may be derived from the use 
of artificial bone matrix that the Office of 
Naval Research* is supporting these studies. If 
others will attack the problem of bone produc- 
tion, it is our hope that reconstructive problems 
contingent upon it will move toward a natural 
solution. 

SUBSTITUTION FOR NATURAL MATRIX 

Any attempt at e.xternal or internal fixation 
by plaster, pins or plates is an effort to substi- 
tute for the bone matrix which, by trauma or 
disease, has lost its integrit}". Onlay, chip and 
sliding grafts are operative efforts to guide the 
reparative matrix to replace the old. All factors 
which may influence the process of bone repair 
are of interest, naturally, but before the use of 
artificial matrices is considered, certain pre- 
liminary experiments were done to test again 
the influence of bone salts. 

INFLUENCE OF MINERAL ELEMENTS 

The addition of denatured bone powder to 
the host tissue in the absence of living bone is 
insufficient to cause bone production. This 
holds true whether the denatured bone is de- 

* United States Na\'3- Department, Office of Naval 
Research, Washington, D. C, Contract N 6 -ori-iio, 
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Fig. 3. Medium high magnification, of section of bone matrix incorporating njdon filaments. 
Fig. 4. Lxicite shreds incorporated in bone matrix. 


the series -which involved bone injury, matrices Polymerized meth}'-! methacrylate was also 
were used in connection with bone powder studied in shreds and filaments and, despite 
seeding and with the matrices alone for control, some variability, appeared to be quite inert. 

Native rabbit collagen derived from fascia, In some experiments, the well dried meth- 
either processed or xised as an unprocessed acrylate polymer appeared to be as inert as 
autogenous graft, appeared to hinder bone pro- nylon. Certain of the shreds appeared in section 
duction. It resisted revascularization and ab- to be completely surrounded by bone. In some 
sorption and appeared as a barrier to bone experiments, “Incite” appeared to be quite 
formation whether it came from tendon, fascia irritating to the host site tissues. This peculiar- 
or devitalized periosteum. Its combination with ity of behavior is explicable on the basis that 
beef bone powder appeared to make no essential drying may not have been complete, the 
difl'erence ultimately. (Fig. 2.) monomer and chloroform solvent persisting. 

By contrast, the use of monofilament nylon* In still other examples, in which the threads 
appeared to place no barrier to the formation of ' had been allowed to stand too long in alcohol 
bone unless certain other factors interfered. If for sterilization, there may have been some 
the matrix mass was tightly packed, bone heal- depoljTuerization. (Fig. 4.) The use of rabbits 
ing was interfered with. Indeed, in some dog in these experiments, employing the tibia or the 
experiments to be considered in more detail femur, was not entirely satisfactory. The results 
elsewhere, it was sufficient to promote non- were sometimes obscured by secondary fracture 
union. However, the individual fibers appeared and infection. 

quite inert and numerous examples of the fila- The study of vitallium as a replacement or 
ments completely enclosed in bone are present substitute for bone matrix has been reported by 
in sections (Fig. 3.) Venable* and e.xcept for certain technical de- 

* Provided through the courtesy of E. I. Du Pont De virtually inert as far p tissue 

Nemours iSc Company, Inc., Rayon Department, Nylon reaction IS concerned. \ Itallium has been ap- 
Division, Wilmington, Delaware. plied successfully many times in its clinical use 
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Fig. 5. A, microscopic section of well differentiated chrondrosarcoma. b, longitudinal heinisection of post- 
operative specimen, c, anteroposterior view of articular replacement element. Note: i, tlie reatt,ichment 
flanges; ii, the head clement; iii, multiple perforated intramedullary pins. 0, postoperative x-ray showing 
element in place three months after operation when patient was weight-bearing. 
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for internal fixation of fractures and in cup 
arthroplasty. 

The use of stainless steel chrome nickel alloj' 
lias been studied and reported elsewhere.--^ Its 
use more recently for intramedullary fixation 
of fractures was extensively reported in foreign 
literature following its introduction for that pur- 
pose by Kiintscher.*’ Chrome nickel alloy alone 
and in combination with Incite is being studied 
at present b}" the authors, both as a substitute 
for bone matrix and in articular replacement. 
This work is not, as yet, ready for publication. 
One instance of its clinical application may 
engage your interest, however; it is a case 
which, as yet, has not a sufficiently long fol- 
low-up for a case report and will be cited merely 
as an application of the 'work being reported 
here. (Fig. 5-\, b, c and d.) 

On January 30, 1947, a thirty-eight 

year old white woman was operated upon and a 
chondrosarcoma (Fig. 5.A.) involving the upper 
lemur was e.xcised. A replacement element was 
substituted for the e.xcised portion. (Fig. 5B.) 
The articular element was Incite and the mul- 
tiple intramedullary pins, having multiple 
perforations (Fig. 5c), were of chrome nickel 
steel. 

The patient was out of plaster and capable 
of bearing full weight at nine weeks. (Fig. 50.) 

THE MATRIX 

The investigation of matrices involves a dual 
problem. In one, we seek to find or develop a 
matrix which in a microscopic sense is inert and 
can become incorporated in the tissues of the 
host site. It must not inhibit bone formation 
and must be capable of becoming the ph3’sical 
vehicle and strut work to make possible the 
development of artificial grafts when the fac- 
tors regulating bone production are more com- 
pleteh' understood. Some work in tiiis direction 
is reported b^' Bluni^ using phosphatase and 
Incite. A subdivision of this first phase of the 
problem is the development of a phj'sical ma- 
trix for reconstructi\’e work which ma\' be 
utilized in regions of questionable sterility', such 
as in maxillofacial defects and old infected 
lesions. To avoid sequestrums, this matrix must 
be tissue soluble. The work on the tissue soluble 
matrices is not sufficienth" developed to report 
here. However, gelfoam and fibrin foam and 
others are under consideration. 

* By courtesy of Dr. S. R. Gaston of The Fracture 
Service Staff, Presbyterian Hospital, New 3’ork City. 


The second phase of the matrix problem is to 
find one with phj’sical and biologic qualities 
which can withstand the strain placed upon it 
as a substitute for bone but which at the same 
time, is sufficientlj' inert to permit the forma- 
tion 01 bone around it. This latter application, 
for example, would be verj”^ important in prob- 
lems ot loss of substance in long bones or in 
excisions of neoplastic and other lesions 
with necessitj’^ of extensive grafting or other 
replacement. 

The first phase of this problem is now being 
investigated bj’’ the authors and some experi- 
ments carried out in dogs may be reported in 
part. 

Bridging of Bone Dejects. A series of fortj"- 
two experiments were set up in dogs in which 
the nature 01 repair was studied alter the crea- 
tion ot a gap 01 1.5 cm. in dog radii. A gap ol 
this size in adult dogs almost invariably goes 
on to a fibrous union. In control experiments 
the matrix to be studied was used alone. Under 
surgical asepsis, the dog radius was exposed in 
its mid-portion and the 1.5 cm. segment ex- 
cised. The resulting gap was filled with the 
matrix and the wound closed surgicallj'^ in 
laj’-ers. In all the control e.xperiments, non- 
union resulted. The n\don and Incite threads 
when looselj’’ packed did not inhibit the forma- 
tion ot bone. The bone matrix was capable of 
growing through the matrix gap. In some 
places, the donor matrix strands were com- 
pletelj' surrounded bj' bone and became incor- 
porated into the host tissue. If the packing of 
the gap was too dense, the conditions for bone 
matrix deposition were disturbed and the donor 
matrix was virtualK'^ rejected; in other words, 
verj' little bone matrix grew about the donor 
shreds. 

OccasionalK", when the Incite matrix was 
inadequate!}' dried or proved irritating to the 
host tissue, it was walled off and not even 
fibrous tissue would invade the donor mass. 
This happened with mdon, too, if the packing 
was too tight. The excised portion ol the radius 
was usuall}' saved. It was cleaned or soft tissue 
and marrow and preserved in 70 per cent alco- 
hol. This section of the radius, and in a few 
instances rib substance taken out at the first 
operation, was cut into a fine powder with a 
rotarj' file and used for autogenous bone pow- 
der. It was processed and denatured with the 
same technic as the beef bone powder for the 
rat and rabbit experiments. 
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There was deposition of bone matrix in tlic 
presence of Incite and nylon shreds. The addi- 
tion of autogenous bone powder to tlic Incite 
and nylon filaments did not inhiijit bone pro- 
duction nor did it appear to stimulate it. Beef 
bone powder and dog bone powder, not auto- 
genous, did not iniluencc bone production crit- 
ically. In two dogs, bone I)ridgcd tlic gap at 
four months but the result was invalid because, 
in both, the epiphyses had not closed. 

CONCLUSIONS 

1. The seeding of rat and rabbit muscle tis- 
sue with denatured bone powder is not suffi- 
cient to cause bone production. ^^Mlcther or not 
the host muscle is injured in preparation ap- 
pears to make no difference. 

2. Collagen as an artificial matrix (de- 
natured fascia or tendon) appears to resist 
vascularization and absorption, and bone ma- 
trix does not grow into or among its strands. 

3. Lucite and nylon filaments appear to be 
inert bone matrix substitutes. They permit the 
penetration of the reparative bone matrix in 
and about the donor mass. 

4. A clinical application of the use of bone 
matrix substitute is cited. 
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DISCUSSION 

Arthur G. Davis (Eric, Pa.): I am not fitted to 
go into the experimental side of Dr. Hudack’s work 
critically. However, I have this interest, that from 
the purely clinical side, we arc in a state of flux as 
to what constitutes callus formation. Dr. Hudack 
is attempting to bridge gaps, and apparent^' suc- 
cessfully, with inert material. 

But, first of all, I must disclaim anj' first-hand 
knowledge of the experimental laborator}' in the 
matter of callus formation. There is the neccssit3' 
for the clinician, however, attempting to reconcile 
the clinical fact with the laborator}' evidence. Dr. 
Hudack properly predicates his remarks on the fact 
that the nature of callus formation is unknown. 


Being thus confronted with an inexplicable phe- 
nomenon permits me the privilege of choosing be- 
tween schools of thought, the one I think the most 
logical. 1 prefer, therefore, to limit mj’ discussion 
to this phase. 

The new school, among whom the names of Dr. 
Claj' Ray Murray and Dr. Stephen Hudack arc 
significant, seems to be gaining ground. I find their 
viewpoint much closer to the clinical fact than that 
of the “osteoblastic theory,” in spite of the ubiq- 
uitous but still mystcrioiis osteoblast. Their work 
has been augmented latelj’ by the addition to our 
knowledge of molccularstnicturc, x-r.ay diffraction 
patterns, crystalline lattices and their self-propaga- 
tion. the study of matrices simulating iibrin and 
collagen, the micellar brush heaps, the crystallite 
and linear theory of protophism and the readiness 
with which undifferentiated protoplasm can rear- 
range its molecular structure, depending upon the 
physical and chemical factors composing its imme- 
diate environment. All this tends to substantiate 
the earlier observations of these contributors. 

The chronologic order of events in the gross 
seems to be supported by laboratory evidence, from 
the time of the injury and tissue death with its 
accompaniment of acid phase, the interval of clot, 
granulation tissue, capillary buds and anastomotic 
circulation between fragments completing the fi- 
brous tissue phase. The temporary acid state, 
making available a high concentration of utilizablc 
calcium phosphate from local structural bone, the 
.agency of an adequate local circulation in changing 
from the acid to the alkaline side of the neutral 
point and its effect on activating phosphat.asc for 
subsequent utilization of calcium phosphate, seems 
altogether comparable to the magic effect of vi- 
tamin D in rickets. 

The proof in the case of the antirachitic f.actor in 
the growth of bone is undeniable. The question of 
phosphatase or other enzymes liberated by cell 
death and their agenej- in initiating calcification in 
the undifferentiated matrix iimj’ be described as 
plausible and significant rather than as jxt proved 
fact. 

At this point, however, the laboratory leaves off 
abruptly with an amorphous semi-plastic mass of 
new building material which gradually takes form. 
This theoretical and fortuitously constructed brush 
heap then transforms itself by some magic into 
structural bone. Not only that, it also automatic- 
allj' compensates for transitorj' architectural rc- 
dundanc}'. Where bone projects uselessh'' into soft 
parts, it disappears, ^^'herc there is not enough 
functional and structural intcgritj% more and 
stronger cortical structure makes its appearance 
alwaj’S on the side of the ma.ximum compression 
strain. 

This latter phase seems explicable on the basis of 
the compression and tension members contained in 
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living architecture. How common the elinical ex- 
perience of the transformation induced by convert- 
ing shear strain into compression strain! One 
cannot escape from the omnipresence of compres- 
sion. Shearing, compression and tension cannot be 
eonsidered apart from the chemical reaction, 
whether it be in the gross or minute. 

Recent evidence tends more and more to accent 
the importance of compression strain. Such evi- 
dence as that afforded by Phemister’s work in con- 
verting a pseudarthrosis into a solid union by 
creating new conditions, new stimulation in a non- 
union area, plus compression strain' — simply allow- 
ing the two fragments to metamorphose by 
compression the fibrous tissue and start a new cal- 
cifying process — is altogether similar to the 
Schenitz osteotomy of the hip. Then we have also 
the new method of Dr. Eggers. I discussed Dr. 
Eggers’ paper in Chicago, and you may be familiar 
with his work. He has invented a plate in which 
the bone fragments are secured only parti}”- to the 
plate. There is a slot in the plate which allows the 
two fragments to approximate each other, his 
theory being that if the normal tension within the 
living chamber — and I think that we cannot lose 
sight of that because it is always there as part of 
the environment under which callus forms — if this 
rack, in which the two fragments are held, is al- 
lowed to slide and is not firmly fixed as it is in the 
Sherman or Murray type of fixation, the jamming 
of these two fragments then induces this compres- 
sion strain. At any rate. Dr. Eggers’ cases are work- 
ing. I am not convinced enough to use it, and I 
am waiting for more evidence, but when we see 
something like a hundred cases of Dr. Egger’s, I 
think we may be convinced again of the effect of 
compression strain. 

Pressures induced by normal muscle tension all 
appear to be consistent with the modern conception 
of crystalline lattices and collagen matrices as 
agents to bone formation. 

In the end, I want to say that I am very grateful 
to have had this chance of glimpsing Dr. Hudack’s 
most recent work, and I have found the physico- 
chemical conception much more in line with the 
clinical work that Ave do. Without knowing any- 
thing first hand about the laborator}”^ but simply 
noting the experimental facts and modifying the 
method accordingly, in bone grafting large defects 
and non-unions the clinical facts seem to agree Avith 
the laboratory evidence. I AA-ouId like to add this 
testimony to Dr. Hudack’s Avork. 

John C. A. Gerster (Ncav York, N.Y.) : I AA'ouId 
like to ask Dr. Hudack if certain abnormal occur- 


rences of bone AA'ouId shed any additional light on 
the research he and his associates are doing? Occa- 
sionally, bone is seen in places Avhere it has no 
business to be, for example, in the scar tissue of 
certain abdominal AA'ounds. It is knoAA’n that the 
autopsies on John B. Murphy and on Theodore 
RooscA'elt shoAA^ed bone formation in the athero- 
matous aortic plaques of those tAvo outstanding 
examples and exponents of the strenuous life. 

And lastly it has been knoAA’n that bone has 
occurred betAveen the tAvo corpora caA^ernosa as 
reported by my father.* The subject Avas a French- 
man Avho Avore a corset. He Avas rather adipose, and 
Avhen sitting on the edge of his chair, the loAA^er edge 
of the corset impinged on the penis. Whether the 
constant trauma of this corset AA-as causatiA’-e aa’C do 
not knoAA-. These are examples of bone occurring 
AA’here it has no business to be and not near any- 
thing except connectiA’-e tissue and calcium deposit. 

Stephen S. Hudack (New York, N.Y.) : The fre- 
quency Avith AA’hich callus or bone deposit takes 
place in one site of a repairing fracture and not in 
another testifies to the fact that the intimate condi- 
tions of a A'cry circumscribed nature are capable of 
controlling the deposition of bone 

The importance of Dr. Gerster’s comment on the 
heterotropic bone formation again simply supports 
the concept that so-called specific osteoblasts are 
not necessary in the formation of this type of bone. 
There are no osteoblasts in epigastric scars. In- 
ferentially, one is draAvn to the hypothesis that the 
undifferentiated fibroblast Avhich is present as a 
response to injury is capable of differentiating so 
that AvhateA’-er materials are necessary biologically 
or physically for the production of bone at that 
particular site, if there is some faetor Avhich the 
liA’ing cell contributes — and I am confident that 
eA’entually Ave Avill learn that that is so — it does not 
haA'e to be the so-called specialist osteoblast, but 
these cells may deriA^e from the primitiA’e cells 
AA'hich are present in response to injury in any 
region. 

Of course, Ave do not knoAv enough as yet about 
the concentration of phosphatase and other factors 
AA’hich appear to be necessary in the process of bone 
formation except that, for instance, in places like 
the kidney or bladder, in conjunction AA'ith fascial 
grafts and things like that. Bone can be produced 
AA’here osteoblasts are not present. 

I hope that in perhaps another fifty years, I can 
ansAA’er Dr. Gerster’s question. Right noAA’, I do 
not knoAA’. 

* Gerster, A. G. Formation of bone in the human 
penis. Ami. Siirg., July, 1915. 



INJURIES TO THE HIP JOINT* 

TRAUMATIC DISLOCATIONS INCURRED CHIEFLY IN JEEP ACCIDENTS 

IN WORLD WAR II 

Marshall R. Urist, m.d. 

Chicago, Illinois 


T his paper is the first of three communi- 
cations concerned with the analysis of 
fifty-eight injuries of the hip joint treated 
definitively by a single surgeon in World War ii. 
They \yere observed over a period of eighteen 
months (1944-1946) in twenty U. S. Army hos- 
pitals in the European Theater of Operations 
which admitted approximatelj’’ 25,000 battle 
and non-battle casualties over the same period. 
Forty of the fifty-eight injuries were incurred 
in jeep accidents. Both before and after the 
institution of definitive treatment, the patients, 
as is inevitable in warfare, were treated bj’’ a 
variety of medical officers ranging from general 
practitioners brieflj’’ trained to handle militarj’’ 
surgerj’’ to e.xperienced surgeons whose views 
and practices concerning the management of 
such injuries varied widely. 

The series of cases seems worth reporting on 
several counts: (i) It includes as many cases of 
this type of injury as would usually be admitted 
to a large urban hospital over a period of fifteen 
years. (2) Even though the absolute numbers 
are not large, the series provides sufficient clin- 
ical material for an evaluation of the current 
teachings and practice in respect to these in- 
juries. (3) Because so many different medical 
officers participated in the treatment of these 
patients, the series is of historic interest and 
maj"^ fairly be considered an over-all picture of 
the management of injuries of the hip in World 
War II. 

For convenience of analysis the fifty-eight 
cases have been divided into three groups: 
dislocations of the hip joint (fitteen cases), frac- 
tures of the acetabulum without dislocations 
(sixteen cases) and fracture-dislocations of the 
hip joint (twenty-seven cases). The dislocations 
serve as a control group for the fracture-disloca- 
tions. The fractures of the acetabulum serve as 
a control group for the injuries to the articular 
surfaces in the same group. 

This first communication is an analj’^sis of 
fifteen cases of dislocation of the hip joint 


(Table i) sustained chieflj'- in jeep accidents in 
France and Germany in both combat and nori- 
combat circumstances in World War ii. Fol- 
low-up reports have been obtained in as many 
instances as possible appro.vimatelj' two ^’'ears 
after the injuries from letters and roentgeno- 
grams submitted bj'’ patients and their local 
phjfsicians or from examinations reported b}"^ 
Army and Veterans Hospitals. The end results 
of the injuries as determined from these sources 
are compared with the end results of similar 
injuries as determined bj’- the examination of 
patients at the Massachusetts General Hospital 
at various periods of time after the injury was 
sustained. 

MECHANISM OF INJURY 

The exact mechanism of injury in the four- 
teen posterior and one anterior (obturator) 
dislocations which make up this series was 
frequently not possible to determine exactly. 
Circumstantial evidence, on the basis of the 
location of contusions, bruises and fractures in 
the ipsilateral extremity, suggested that all dis- 
locations and certain types of fractures of the 
hip joint were produced bj’^ a forceful blow on 
the flexed knee or on the sole of the foot, trans- 
mitted through the e.\tended knee, either alone 
or in combination with violent blows against 
the lower back and the lateral aspect of the 
hip. (Fig. I.) 

It was the impression of the militarj'’ surgeons 
who participated in the management of these 
cases that severe injuries of the hip, which are 
so uncommon®-^® in civilian life, were relativelj’’ 
more common in World War ii because of the 
new tjfpes of mechanization and of violence 
which had been introduced. Other contributing 
factors were also operative. The excitement and 
recklessness of men at war can, as always, be 
invoked to explain a high incidence for all types 
of severe injuries. Age or, more correctly, youth 
also played a part. With the exception of a 
single patient who was fifty-one years of age, 
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all the patients in this series were between the 
ages of nineteen and thirty-tliree, tlie age group 
in wliich the incidence of traumatic disloca- 
tions of the hip is always highest. 

More specifically, the circumstances of in- 
jury explain the nature of the injury. With few 


highways which permitted and encouraged 
tra\"el at a high rate of speed were responsible 
for many of the accidents which occurred in 
the European Theater of Operations. 

All of these considerations, although valid, 
do not detract from the special fact that the 


Table i 

DISLOCATIONS OF THE HIP JOINT IN MILITARY PERSONNEL 


Case 

No. 

Age 

Otlier Injuries of 
Ipsilateral Extremity 

X-ray 

Traction 

(wk.) 

Weight- 

bearing 

(mo.) 

Two-year 

Follow-up 

I 

21 

Contusion knee 

No fracture 

5 


iVIild pains 


20 


Serration, posterior rim 

6 

Unknown 

Mild pains 

3 

27 

Contusion knee; dislocation 

No fracture 

5 

3 

No follow-up 



patella 





4 

27 

Fracture inferior pole of pa- 

No fracture 

8 

4 

Mild pains 



tella; posterior dislocation 







of knee 





5 

21 


No fracture 


2 

No follow-up 

6 

20 

Lacerated wound knee 

Serration, posterior rim 

8 

3 

No symptoms 

7 1 

51 1 

Fracture upper tibia, fibula 

Avulsion-chip fracture femur 

12 

6 

No sj'mptoms 



and patella; posterior dis- 






1 

location knee 





8 

33 

Dislocation mid-tarsal 

No fracture 

8 

4 

Mild pains 

9 

20 ! 


Avulsion-chip fracture femur 

8 

2 

Night pain 

10 

23 


No fracture 

6 

Unknown 

No follow-up 

n 1 

24 


Avulsion-chip fracture in- 

8 

3 

No follow-up 




ferior rim 


1 


12 

20 

Lacerated wound knee 

No fractures 

4 

4 

No symptoms 

13 

20 


Undispl.aced, incomplete rim 

8 

3 

No S 3 'mptoms 

i 



fracture 




T A 

21 



8 

2 

No follow-up 

15 

19 

i 

Lacerated wound knee 

Fracture pubic sjunphysis 

1 

5 

Unknown 

No follow-up 


exceptions all the cases in this series occurred 
in automobile accidents, with the jeep, as 
already noted, responsible for most of the 
casualties. Although soldiers were constantly 
involved in accidents in tanks, aircraft, trucks 
and other tj-pes of mechanized vehicles, under 
conditions which seemed equally hazardous, 
dislocations of the hip were seldom the result. 
The U. S. Army Truck, 34 ton, more popularly 
called the “jeep” or the “peep,” seems to 
possess special structural characteristics which 
put the soldier in a favorable anatomic position 
for the production of this special injur^^ The 
fact that this vehicle was the most commonl^^ 
used in the U. S. Army cannot be overlooked as 
an explanation of the relatively high incidence 
of dislocations of the hip in Army experience. 
On the other hand, the impression was gained 
from communications with other surgeons 
working in other theaters of operations, who 
saw very few such injuries, that the concrete 


jeep provided the exact conditions which ex- 
perimental observations^'--^® have shown are 
necessary for the production of dislocations of 
the hip joint. (Fig. 2 .) This vehicle, which dur- 
ing the war served admirably the purposes for 
which it was constructed, is similar in design to 
the old-fashioned wagon in that it has a mini- 
mum of protective framework and that pas- 
sengers readil}^ fall out of it. Its low seats 
necessarily require that the hips of the passen- 
ger be flexed more acutely than thej'- are in 
other automobiles; it is while they are in an 
acute flexion that the head of the femur is in 
internal rotation, directl^-^ posteriorly, and dis- 
posed toward posterior dislocation. The instru- 
ment board or the back of the front seat is so 
close to the passenger’s flexed knees that it is 
difficult to avoid the “dashboard” blow which 
has been described by so manj" writers as one 
of the classical patterns of modern injuries. 
The jeep itself, therefore, may be assumed to 
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Fig. 2. Artist's intcrprctutioti of patients' own description of tlieir positions and .attitudes at the time of the 
injury. Tiie accident was usually a Iiead-on collision with resuhinK dislocations and fractures of the hip joint. 
A, inside-sitting position, the rider may have fallen out, striking the pelvis and incurring a fracture-tlislocation 
or fracture, n, soldier sitting with legs abducted; in event of collison ami dashlroard blow on knee, may also have 
sustained fracture of the acetabulum or a fracture-dislocation, e. if rider was sitting with hips acutely flexed and 
adducted, the head of the femur may have dislocated with minimum or little damage to bony rim of the 
acetabulum. 


Clinical and experimental evidence suggests 
that the nature of the injury in this type of 
accident is determined to some extent by the 
position of the joint at the time of injury. The 
blow may be received bj' the greater trochanter 
or be transmitted through the femur from the 
flexed knee on the dashboard or from the foot 


are assumed to occur from this type of blow, 
have occurred from blows transmitted from the 
flexed knee or the e.xtcnded leg when the hip 
was widely abducted. When the hip is adducted 
and fle.xcd, as it is in a man riding in a jeep, 
perhaps with liis legs crossed, the head may 
e.\it from the joint with minimum damage to 
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the bony structures, tlie result being an ordi- 
nary dislocation Avithout a gross fracture. 

TR.A.UM.A.T1C LESIONS 

The obvious traumatic lesions in these fifteen 
dislocations of the hip were cliiefly injuries of 
the soft parts of the joint. Since in everj'^ case 
the method of treatment was closed manipula- 
tion, there were no opportunities to observe 
the lesions directly as there were at operations 
for fracture-dislocations. This is, of course, un- 
fortunate in the sense that observations in fresh 
cases would supply knowledge concerning the 
differences in individual cases which determine 
the occurrence of avascular necrosis, another 
serious manifestation ot this injury. A careful 
examination of the roentgenograms in these 
dislocations, however, in the light of the accu- 
mulated experience with experimental disloca- 
tions, reveals certain details which seem 
significant and which may be relevant to this 
problem. 

The roentgenologic location of avulsion chip 
fractures or serrations of the rim in three cases 
(Gases 2, 6 and ii) suggests that the capsule 
may have been torn at the acetabular attach- 
ment of the joint capsule. (Figs. 3 and 4.) In 
other cases (Cases 7 and 9), because of avulsion 
fractures in the posterior intertorchanteric re- 
gion, the femoral attachment of the capsule 
was torn. (Figs. 5 and 6.) Allis ^ fulfy described 
both types of capsular lesions in his studj'’ of 
experimental dislocations. The possible rela- 
tionship of the location of the capsular tear and 
the damage to the blood supplj'', particularly t6 
the branches of the medial circumflex femoral 
artery which enter the hip joint in the inter- 
trochanteric area posteriorly, merits further 
investigation. 

Prereduction or postreduction roentgeno- 
grams also re^•ealed other minor fractures which 
took the form of incomplete fissure fractures of 
the edge of the posterior acetabular rim. In fact, 
there were only eight cases among the fort3''-two 
dislocations and fracture-dislocations in the 
whole series of fifty-eight cases in which there 
was no evidence whatsoever of bone damage. 
Since roentgenograms of the hip joint usually 
show only gross defects, some damage to the 
rim and head of the femur may reasonably be 
assumed in every instance of dislocation. Ob- 
servations at operations on fracture-disloca- 
tions demonstrate that some damage is usually 
sustained by the articular cartilage. Disloca- 


tions without major fractures usually damage 
the soft parts and parietal capsule more exten- 
sively than do those which break the bony 
strueture. 

Dollinger’s*- description of the traumatic le- 
sion in twelve instances of inveterate dislocation 
which was observed at operation is one of the 
most complete on record. Tears were observed 
in all the posterior muscles, including the 
quadratus fempris. A survey of the few autop- 
sied cases-®--'*’'^® and some remarks about 
findings at operation on irreductible disloca- 
tions--'®®’®®'®®-'*®’®^ in the older literature suggests 
that in these injuries the head of the femur 
most frequentlj’’ escapes between the piriformis 
and obturator internus, tears the fragile gemelli 
muscles and comes to rest with the more dur- 
able obturator tendons stretched over and 
under the protruding neek of the femur. Dam- 
age to the intertrochanteric attachment of the 
posterior capsule at the insertion of these mus- 
cles, the point at which the largest part of the 
blood supply enters the hip, seems never to 
have been observed. Avulsion fractures re- 
peatedly observed in this region in postreduc- 
tion roentgenograms suppl}' sound evidence 
that such damage occurs and should be 
searched for. 

The position of the head of the femur, as 
determined by the position of the lower ex- 
tremitj’, furnished the basis for the early classi- 
fication of dislocations of the hip as well as for 
the clinical diagnosis during the pre-roentgen 
age. Cooper,® in 1844, listed five different types 
of traumatic dislocation of the hip; Mal- 
gaigne,-" in 1855, suggested seven, namely, 
iliac, ischiatic, supracotyloid, subcotyloid, peri- 
neal, ischiopubic and iliopubic, named in 
counterclockwise order around the acetabulum. 
He also recognized mixed types such as com- 
plicated and complex, The advent of roent- 
genology made clear that many of these tjqjes 
were chiefly theoretic possibilities and that 
the most important consideration is whether the 
dislocated head is anterior or posterior to the 
acetabulum. Bigelow’s postmortem studies- 
showed that the Y ligament is usually intact in 
posterior dislocations (his so-called regular 
dislocations). He depended upon this ligament 
to serve as a fulcrum for circumduction in the 
manipulations which he advocated. 

When no fracture is present, the head of the 
femur probably does not displace farther than 
just over the rim of the acetabulum. This was 
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Fig. 3. Emergencj' roentgenogram of posterior dislocation of hip joint. Film is of average quality. In such 
films there was often no bone detail and fractures were not suspected (Case 1 1)- 

Fig. 4. Roentgenogram after manipulation and reduction of dislocation by Siimson’s maneuver, showing 
avulsion-chip fracture, probably of interior posterior rim of acetabulum. The acetabular attachment of the 
joint capsule has presumably been torn away. Note improvement in qualitj’ of film. 


its position in all fifteen cases in this series. A 
case reported by Kleinberg-* suggests that the 
excursion of the head may be less than the 
length of the ligamentum teres. If the head 
escapes by tvay of the cotyloid notcli, this 
ligament may not be torn, a possibility easily 
verified by a fresh anatomic preparation of a 
hip joint after circumcision of the capsule. 

The single anterior dislocation in this series 
resembles those reported in recent litera- 
ture.®' The head of the femur rested opposite 
the obturator foramen but its position could not 
be determined by rectal examination.*® Disloca- 
tion of the head into the scrotum and similar 
bizarre displacements are illustrations of Big- 
elow’s irregular types- of dislocation. There 
were no such cases in this series. Sixty-two 
cases of bilateral dislocations of the hip, repre- 
senting various types, have been reported in 
recent years but individual!}’^ the lesions are the 
same as in ordinary cases.-®'®® 

TREATiMENT 

Emergency'- Measures. Because of the strik- 
ing clinical picture and the obvious deformity, 
most of these fifteen dislocations were promptly 
recognized in battalion aid stations and field 
hospitals. Occasionally, an attempt was made 


to mobilize the extremity by the use of a 
Thomas splint. More often preventive treat- 
ment for shock was instituted and the leg was 
simply bandaged to the litter; or the patient 
protected himself against further trauma until 
the diagnosis was confirmed by roentgenology 
and the dislocation was reduced. Six of the pa- 
tients had severe injuries of other parts of 
the ipsilateral extremit}'" which also required 
immobilization. 

Reduction. All fifteen dislocations were re- 
duced, apparently without difficultj", by rela- 
tively inexperienced surgeons. While no definite 
statements appeared on the record as to the 
number of attempts or the length of time re- 
quired to achieve the results, sodium pentothal 
alone was used in twelve of thirteen cases which 
suggests reasonably prompt success. In the 
fourteenth case the dislocation reduced spon- 
taneously without anesthesia; this patient was 
in shock and all four extremities were injured. 
In the fifteenth case the first attempt at reduc- 
tion was unsuccessful and a second surgeon 
later reduced the dislocation; pentothal anes- 
thesia was employed for both manipulations. 

Five dislocations were successfully reduced 
at the first attempt b}’ Stimson’s maneuver, 
which was also later employed in two other 
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Fig. 5. Emergency roentgenogr.im of posterior dislocation, showing suspected fracture of femur (Case 7). 

Fig. 6. Post-reduction roentgenogram, showing avulsion fracture of superior portion of intertrochanteric 
ridge, which is in the line of the femoral attachment of joint capsule posteriorly. 


cases, after unsuccessful manipulation by the 
Bigelow circumduction method and the Allis 
supine method. Stimson’s technic*' was closely 
followed. Nothing was done until the muscles 
were fully rela.\ed. Then the thigh was slighth' 
rocked to and fro which amounted to gentle 
internal and external rotation. In all the in- 
stances in which the method was used, the head 
of the femur promptly slid down into the acetab- 
ulum. The weight of the hanging limb plus a 
little downward pressure on the posterior upper 
tibia supplies the needed traction. The single 
anterior dislocation in this series was easily re- 
duced, with the patient supine, by the reverse- 
circumduction method of Bigelow. 

Reports in the older literature indicate that 
dislocations are easy for experienced surgeons 
to reduce by any method if there are no ob- 
stacles in the pathway of the displaced femoral 
head and if the acetabulum has not been dis- 
torted. Ambroise Pare"'^ and surgeons of 
early medical history leading up to the time of 
Sir Astley Cooper^ and even later stretched 
the joint capsule and muscles and accomplished 
forcible reduction, without much difliculty in 
the majority of cases, by traction with the 
block and tackle. But strong traction has been 
regarded as unnecessary and even harmful 
since Bigelow emphasized the importance of 
Hexing the hip to relax the Y ligament. After 
the joint has been properly flexed and muscular 


relaxation has been obtained under anesthesia 
(spinal, if that t3'pe is preferred), reduction has 
frequenth' been achieved with gravitj’’ alone 
and has even been reported to occur sponta- 
neoush'. Allis reported the successful use of the 
gravitj' method in cases in which he could not 
reduce the dislocation bj’’ anj' of the methods 
he usuallj’' emplo^’ed and Bigelow also reported 
a successful reduction with gravitj”^ in the prone 
position. The patient was a twelve j-ear old girl 
with whom he had failed six or seven times 
with the circumduction maneuver. 

The Allis,* Bigelow, - and Stimson*^ methods, 
all described b^' American surgeons, are all 
effective in reducing dislocations of the hip in 
the majority' of cases. Few of the man^' modi- 
fications of the Bigelow*^ and Allis meth- 
ods^'**-*®* are generalh’ known and most of them 
were therefore not tested in World W’ar ii. 
Stimson’s method or one of its variations*® is 
obvioush" the simplest and gentlest method of 
obtaining traction as man}’ observers have 
testified. The satisfactorj* results achieved 
with it in Y’orld War ii suggest that inexperi- 
enced surgeons would alwa\"S do well to start 
with Stimson’s method. An experienced hip 
surgeon** would not use standard manipulations 
but would base his procedure on the clinical 
and roentgenologic findings in the special case. 

Immobilization. One patient in this series 
was transported with the legs bound together in 
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a swath. Five, chicflj'- those who had sufTcrcd 
fractures and other injuries of distal joints of 
the same extremity, were evacuated in piaster 
of paris hip spicas. In the other nine cases com- 
plete recumbency was enforced for evacuation 
but immobilization was not employed. 

When the patients were received at general 
hospitals at periods varying from a few hours 
to ten days after injury, they were treated in 
skin traction (bilateral Buck’s extension or 
Russell’s suspension) or by skeletal traction (by 
a Kirschner wire through the tibial tubercle) 
with 10 pounds’ pull. Traction was cmplo^'cd 
arbitrarilj' as being the most logical form of 
treatment. There were no special Army direc- 
tives for the management of unusual injuries 
such as these and there is also no uniform teach- 
ing on the subject. 

Traction was employed for periods varying 
from four to eight weeks. The wide \'ariation 
was not intentional but was due to irregularities 
in the evacuation schedule caused by the 
weather and the tactical situation in the Euro- 
pean Theater of Operations. All patients were 
candidates for evacuation since they were con- 
sidered to be in need of treatment for a year 
or longer at the least and were, therefore, 
ineligible for further duty in a combat area. 

Six weeks was regarded as the optimum 
period of traction since the joint capsule and 
the ligaments require that period ol time for 
complete healing. The rationale of treatment, 
in view of the complications which could arise 
from injury to vascular structures of the hip 
joint, was that maintenance of the circulation 
and healing of blood vessels would be aided by 
rest in traction. 

The teaching on the subject, as already 
noted, is widelj" variable and the physician 
must formulate his own policies as to post- 
operative immobilization after traumatic dis- 
location or the hip. Equally experienced 
surgeons recommend that a hip spica be applied 
for two, three, four-^ and eight weeks,® or 
that traction be applied for two, three, or 
four weeks,'- or that the patient be kept at 
rest in bed with no restriction of motion at 
a[l 14,26,31,32,37.44 xiigj-e is no evidence that the 
end results were any better when traction was 
employed for six weeks, as it was in this series, 
or that it modified convalescence at all. On 
the other hand, there is no basis for comparison 
of these cases with other cases since control 
studies on treatment and end results have ap- 


parentl}' never been published. There were no 
instances of avascular necrosis and degenera- 
tive arthritis among these fifteen dislocations 
but their absence may be only coincidental. 
These complications were observed in the eases 
of fracture-dislocations in this scries and no 
claims can be made that their absence in this 
small group of simple dislocations had any- 
thing at all to do with treatment. The literature 
suggests that ava.scular necrosis is apparently 
almost as common in simple dislocations as in 
fracture-dislocations, although many reports 
do not mention the presence of associated frac- 
tures and end results do not seem to have been 
evaluated on that basis. 

Wcighl-hcariug. All patients were evacuated 
to the Zone of Interior with instructions not to 
put weight on the injured hip earlier than six 
months after injury unless thej' were specific- 
ally instructed to do so by a medical olTicer who 
had examined a recent roentgenogram. They 
were informed of possible complications of dis- 
locations of the hip and were told categorically 
that weight-bearing might be detrimental to 
recovery and that crutches should be used for a 
period of six months at least. As might have 
been expected, either the patient’s own rest- 
lessness or the advice of other medical officers 
encouraged weight-bearing' as early as three 
months in about half of the cases. Only the 
patients with associated fractures of the knee 
or foot arc known to have refrained from 
weight-bearing for six months or longer. 

Again there is no control series of cases on 
which to formulate opinions as to the value of 
weight-bearing. It has been arbitrarily with- 
held, according to the literature, for periods 
ranging from four to six weeks up to six months. 
There is no evidence to suggest, either from the 
literature or from the fifteen cases in this series, 
that it is detrimental to recovery in the ma- 
jorit}’^ of patients or that it contributes to the 
development of complications. There is, how- 
ever, some evidence in the literature to suggest 
that established complications as avascular 
necrosis, ossification of the joint capsule and 
degenerative arthritis are symptomatically ag- 
gravated by it. Restricted weight-bearing is 
generally beliex'ed to produce disuse atrophy of 
the base of the neck of the femur, which ac- 
centuates the densitj' of the dead parts of the 
head and thereby aids in the early diagnosis of 
avascular necrosis. 
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FOLLOW-UP STUDIES 

The value of the methods of treatment used 
in these fifteen consecutive cases of ordinary 
dislocations can be determined only by their 
end results; however, many writers do not 
believe the end results can be stated conclu- 


of weight-bearing practiced in the military 
cases. Five of the nine patients in the militar}" 
group and two of the seven patients in the civil- 
ian group complained of slight aches and pains 
in the joints at irregular intervals. The patients 
in both groups who did hard labor or farm work 
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No. 

1 

Age 

Other Injuries of 
Ipsilater.'il Extremity 

X-ray 

Treatment 

Follow-up 

232707 

I I 

Sciatic nerve contu- 

Posterior dislocation 

i 

Non-weight-bearing cali- 

Normal hip at 7 yr. 



sion, tempomr}' pero- 


per splint 6 mo. 


'3739 

1 

14 

neal palsy 

Posterior dislocation 

Crutches 3 mo. 

Avascular necrosis and 



complete collapse of 
femoral head at 18 mo. 




225358 

330426 

iS 


Posterior dislocation 

Bed rest 8 \vk. 

Normal hip at 2 yr. 
Occasional mild joint 

1 

Head injury; fracture 

: Posterior dislocation 

Reduction in Soutter 

28 

shaft femur 

! hip fracture rim 
acetabulum 

Anterior dislocation 

apparatus; bed rest 6 
mo. 

Hip spica 3 wk. 

pains; normal x-ray at 

1 5 yr. 

Night pain and slight 
limitation of motion in 

23595S 



i 




joint at 5 yr.; normal 






1 x-rav 

543012 

3092S1 

35 


Anterior dislocation 

Bed rest 3 wk. 

Hip spica 2 wk. ; crutches 
6 wk. 

Normal hip at i yr. 
Normal hip at 4 j'r. 


1 Posterior dislocation 

! 


i 


sively until five to ten years after injury to 
allow time for possible development of degener- 
ative arthritis. A group of 370 traumatic dislo- 
cations, reported in the literature and reviewed 
for purposes of this study in the third paper of 
this series, shows that aseptic necrosis usually 
occurs within two years. As a matter of fact, 
very few cases have been followed for longer 
periods of time. 

It was possible at the end of two years to 
locate only nine of the fifteen patients in this 
series. In order to compare the results achieved 
in these nine cases with results in patients with 
similar injuries who have been treated, as is 
usual in civilian practice by shorter periods of 
immobilization and early weight-bearing, seven 
cases were selected from the Fracture Service 
of the Massachusetts General Hospital. (Table 
II.) These patients were examined at intervals 
of time \'arying from one to seven years. 

A comparative analysis of the two groups of 
patients shows the same results. There were no 
immediate benefits derived from the extended 
period in traction and the exTended restriction 


were uncomfortable when they had to lift heavj' 
objects. Four of the patients in both groups, 
during the first few months of weight-bearing, 
complained of pains in the joint in rainy 
weather, when they were climbing stairs and 
when engaged in sports, but they were free of 
these symptoms at the end of two years. One 
patient had night pain but the roentgenogram, 
being entireh^ negative, showed no cause for it. 
One patient, a fourteen year old boy, had de- 
veloped avascular necrosis of the head of the 
femur before the end of one year. The poor 
result in this case must be disqualified some- 
what because necrosis occurs more commonly 
in dislocations in patients in the adolescent age 
group. There was no evidence of degenerative 
arthritis in three other civilian patients exam- 
ined from five to seven years after injury. 

SUMMARY AND CONCLUSIONS 

I. This paper is concerned with an analj^sis 
of fifteen dislocations of the hip, without major 
fractures of the head of the femur or acetab- 
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DISCUSSION 

Henry H. Ritter (New York, N. Y.): I am very 
grateful to have had the privilege of listening to 
Dr. Urist’s paper and enter into discussion of it. I 
regret that 1 did not have his paper before me when 
I was asked to discuss it. However, there is not 
very much to add to what he has said c.xcept to 
emphasize some of the points he has already 
brought out. 

I do not believe that 1 have seen in the past 
twenty years the number of cases of dislocation of 
the hip that Dr. Urist has seen in a verj- short 
period of time. In our series of cases, we have seen 
no anterior dislocations and I do not know whether 
or not he saw any. None of his radiographs pre- 
sented today showed any anterior dislocation. 

The majority of cases that we have seen were 
central dislocations. We had a few posterior dis- 
locations due to dashboard accidents and some due 
to falls from a height. 

I think it is well to bear in mind that at no time 
docs onc-half of the head of the femur articulate 
with the acetabulum, that when the hip is fle.xed 
less of the head articulates with the acetabulum 
and, when the hip is flexed and the limb adducted, 
the head is relatively unprotected by the aceta- 
bulum and rests upon the posterior capsule of the 
joint. I believe that e.xplains readily the dashboard 
dislocations and I think it explains, too, that when 
the hip is flexed and the limb is adducted disloca- 
tions usually take place without a fracture of the 
rim of the acetabulum; whereas if the hip is flexed 
and the limb not adducted, a fracture of the acetab- 
ulum is associated with the dislocation. 

Again, I want to thank Dr. Urist. I want to call 
attention to just one more fact. We have had some 
trouble with aseptic necrosis and destructive arthri- 
tis of tiie hip and we are trying something new. We 
cannot pass comment on it yet as it is too soon to 
say but we have been using procaine intravenously 
and we believe that we are having less muscle spasm 
and are able to get greater motion in these hip joints 



Novembeh, 1947 


$ g 6 ' American Journal of Surgco- UriSt InjuneS tO Hip Jolllt 


without pain. No definite claims are made for intra- 
venous procaine at this time. 

Thomas B. Quigley (Boston, Mass.): It was my 
privilege to be associated with Dr, Urist during the 
first part of this work which 3''ou have heard. 

These injuries, although common in militarj’ 
service, are not too common, as he has pointed out, 
in civilian life. However, thej^ do occur and I am 
going to show you slides illustrating one case which 
occurred last December. 

As jmu have seen, the onlj"^ photograph of the hip 
joint exposed at operation that Dr. Urist was able 
to obtain was one which I took with an inexpensive 
camera. Our facilities were not verj^ good in the 
situation in which we were placed. This civilian 
case, however, gave us an opportunit5' to take some 
color photographs of the operative approach.* 

Henry C. Marble (Boston, Mass.): This is an 
interesting problem and it has been given to j'ou 
in an interesting way. Dislocations of the hip in the 
old days must have been common. For the life of 
me, I do not know wlij"^ because the problem of 
deacceleration and fast-moving vehicles was not 
the same. 

In the old operating room at the Massachusetts 
General Hospital, we still have the block-and- 
tackle holds in the roof and the block-and-tackle 
holds in the floor where these patients were strapped 
down and turn-buckles and block-and-tackles at- 
tached and the dislocation was then torn into 
place. Thej' must have been common. 

Then, somewhat later, some of the older sur- 
geons, particularly Bigelow and Allis, showed how 
these dislocations might be reduced bj' simple ma- 
nipulation. Thereafter, in mj'^ house officer daj'S, 
a-dislocation of the hip was the prerogative of the 
senior surgeon; he alwaj's came down and there was 
a great ceremony of getting the patient readjL Then 
the senior surgeon, with considerable theatricals, 
took hold of the leg and everj'body stood bj' and, 
after practicing a little shadow-boxing, he deftlj' 
and neatly put the hip back into place, and every- 
body bowed and the senior surgeon was then 
driven home in his carriage. That was the common 
procedure. 

Once in a while, the senior surgeon, after his 
shadow-boxing and after his deft maneuvers, had 
not reduced the fracture. He then took his coat off 
and tackled it again and the patient was put under 
more adequate anesthesia. It was common practice 
to curse the anesthetist because he had not given 
J’OU sufficient relaxation. He then tried again and 
again. And so we learned that there were two kinds 
of dislocation of the hip: the hip that went in easil}’ 
and the hip that went in hard; and we discovered 
that the hips that went in easilj’- did prettj' well 
and the hips that went in hard did not do so well. 

* Dr. Quigley showed a number of illustr.ations and 
explained each. 


Now, Dr. Urist has come and told jmu in a word 
what happens and why we had certain hips that 
did not reduce easilj% Thej' were the fracture cases 
that he has shown. When Dr. Urist first told me 
about this, I said: “But I didn’t devise it, it has 
been told me all of mj’^ medical life. Did the hip go 
in easily?” and he looked at me and said, “No, 
nobodj' could get it in.” That was the answer. That 
lip of acetabulum was like the wedge in the door 
and not until that was removed, as j'ou all heard — 
and I did not see a single person asleep — you 
learned that the waj"^ to put that wedge back in 
place is bj^ the proper approach. 

For us from Boston to talk about the posterior 
approach, 1 admit, is almost heresy; but as j'ou see 
from what Dr. Urist tells you it is the onlj' proper 
approach for fractures of the posterior lip of the 
acetabulum. Dr. Urist has looked up for me some 
of the cases which we have had. 

We talk about dislocations of the hip very glibl}-. 
Since 1931, we have found the amazing number of 
seven cases on which we could get end results. 

He finds that those seven cases that were in ci- 
vilian practice, in general, have done well. Six of 
them did very well. The patients, the youngest 
eleven and the oldest thirtj'-five, were ail j'oung 
adults. Thej' had minimal bed rest after disloca- 
tion. Thej' were weight-bearing in from four to six 
or eight weeks, and of the seven, six had good hips. 
The x-raj’s showed no degeneration. Onlj' one of the 
seven patients had avascular necrosis. 

Homer H. Stryker (Kalamazoo, Mich.): I 
think just a word ought to be mentioned about the 
orthopedic problem that follows manj^ of these 
cases, namelj^ sterile necrosis. 

This happens in a certain percentage of disloca- 
tions without fracture or in some of those with 
fracture. I think if anj' of j'Ou have tried to fuse 
these bj’’ the intra-articular method, while there is 
still sterile necrosis, jmu are apt to meet with dis- 
aster. I think Sir Watson-Jones has mentioned 
that. I think you either have to wait a period of 
about two j’ears until the head has re vascularized 
or else do an e.xtra-articular fusion. 

I have had prettj' good luck with these bj' taking 
prett3'- large slabs from the external plate of the 
ilium and fusing it to the greater trochanter, ignor- 
ing the head and neck prett3'' much altogether. Or 
I suppose the Brittain t3"pe of arthrodesis could be 
used. But these are fractures that occur in 3’oung 
men and as soon as sterile necrosis takes place, 1 
think fusion is the answer. The necrosis must be 
kept in mind when doing this fusion. 

Marshall R. Urist (closing): I wisii to thank 
ever3'bod3'^ for the ver3’ kind discussion and to add 
a few remarks. In repl3' to Dr. Ritter I can report 
that we had one anterior dislocation, the obturator 
t3’pe, and it was incurred presumabl3' b3' forceful 
abduction of both hips. This dislocation was casib' 
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reduced by the reversing of the circumdiction 
maneuver of Bigelow. 

Dr. Quigley’s patient was the only postwar 
civilian fracture-dislocation that we have observed 
under treatment. An extensive fracture with distor- 
tion of the acetabulum prevented the reduction by 
closed methods. At open operation as soon as the 
main fragments were disengaged, the head of the 
femur fell forward into its normal position in 
the joint. Dr. Quigley was then able to fortify the 
reduction with internal fixation of a posterior rim 
fragment and get a beautiful picture of the repair 
by x-ray. 

Although by these somewhat spectaeular opera- 
tions we have given our patients a functional hip 
joint within six months, we do not know what is in 
store for them in years to come. A five-j'ear fol- 
low-up is to be desired. How many and which types 
will develop degenerative arthritis is yet to be 
determined. It is consoling, however, to find that 
in 370 cases reported in the literature, the disas- 
trous complication of avascular necrosis occurred 
within eighteen months of the time of the injury. 
Hence we assume from two-year follow-up reports 
that we know the result with respect to this prob- 
lem in thirty-eight cases. 

Dr. Marble reviewed the problems of treatment 
with me last winter while the results were coming 
in and kindly offered manj' helpful suggestions. 
His c.\pcrienccs closely resemble those which arc 


found in the older American literature. The nine- 
teenth century surgeons apparently knew much 
more about this injury than we do in modern times. 
I have studied their descriptions of autopsy and 
experimental necropsj" specimens. We are, at this' 
time when trauma is autopsied mainly by the 
medical examiner and rarelj' by the academic in- 
vestigator, indebted to the pioneer surgeons for the 
only information on record about the nature of the 
traumatic lesion. 

Dr. Stryker, who quoted Watson-Jones, presents 
a point of variance from our views in which he be- 
lieves that these patients should not have an 
intra-articular hip fusion until we know whether 
avascular necrosis will occur. We found that this 
complication is not so common as to be a deterent 
factor in early treatment. We are inclined to think 
that the rich blood supply of the ilium can be trans- 
mitted to the avascular head, thereby possibly can- 
celling the effects of the necrosis and perhaps even 
saving leg length. After all, every bone graft is an 
area of avascular necrosis. For those reasons and 
many experiences in which we have observed the 
surgeon completely denude the head of the femur, 
excise the joint capsul and readily obtain fusion, I 
would favor early erasion of the joint for irreducible 
dislocations with extensive comminuted fractures 
of the acetabulum in active young men. In suitable 
cases an arthroplasty can be done at a later time if 
joint motion is required by the individual patient. 
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F ractures into a joint are regularlj' 
followed by degeneration of the joint 
cartilage. After a variable period, such a 
joint becomes the seat of a presenilc degener- 
ative osteoarthritis, the pathologic findings 
of which are indistinguishable from those of 
other types of degenerative joint disease. 
Indeed, there are certain instances of degenera- 
tive joint disease localized to a single joint that 
have a clear-cut antecedent history of either 
single or repeated minor trauma without 
osseous fracture. Example of degenerative 
joint disease following trauma, with or without 
fracture, are best known in the hip joint where 
the aseptic changes inj the femoral head, and 
consequently in the overlying articular carti- 
lage, follow with a certain regularity in cases 
of fracture of the femoral neck and dislocation 
of the hip. Less well known is the degenera- 
tive arthritis of the hip joint following acetabu- 
lar fracture .and following single or multiple 
severe traurifa to the hip region. In groups of 
cases of degenerative arthritis of the hip, in 
which antecedent histories and roetngenograms 
were available, many revealed a definite 
causative factor, often trauma, (Plewes, 126 
of 242 cases, 52 per cent; Harmon, 37 of 94 
cases, 39.4 per cent). 

In the series of cases of hip . joint arthritis 
herein reported, twentj'^-two of thirty-five 
cases (62.8 per cent), trauma with or without 
definite fracture was the likelj" precipitating 
cause of degenerative arthritis. Little is known 
about the exact incidence of degenerative 
arthritis of the hip joint. Boyd and George 
reported an incidence of 33.6 per cent aseptic 
necrosis (41 of 122 cases) following within one 
to two years after union in transcervicai frac- 
ture of the femur; 14.6 per cent of the whole 
series had "severe arthritic” change. Pfab 
stated that 8.3 per cent of twenty-four cases 
of uncomplicated hip joint dislocation de- 
veloped aseptic necrosis of the femoral head. 

In the other major joints, chondromalacia of 
the patella and marginal fractures are known to 
be definitely related to trauma, but the se- 


quence of events is not dear. Chronic trauma, 
such as often repeated injury of occupations 
as seen in the shoulders of baseball pitchers 
and glass blowers, can also precede degenera- 
tive arthritis of that joint. The results from 
surgical treatment of instances of all these 

Table i 

SOMMAKV or KESL'LTS EUOM HII> MOBILIZING OPERATIONS 
IN UNILATERAL DEGENERATIVE HIP DISEASE 
rOLLOWINC TRAU.MA 



No, of 
Cases 

Good 

Fair 

Poor* 

Results from opcraimg upon femo^ 
ral head — thin plastic cups 

I. Degenerative arthritis fol- 
lowing fracture 

f> 

4 

l 

t 

2. Degenerative arthritis fol- 
lowing cpiphysiolvsis. 

4 

3 

0 

1 

3. Degenerative arihniis fol- 
lowing trauma without initial 
demonstrable frnettirc 

f> 

3 

2 

1 

4. Aseptic necrosis of femoral ! 
head following dislocation of 

Iiip 


1 

l 

i 

i 0 

5. Ankylosed hips (unilatcraU ' 
following pyogenic arthritis 
of hip complicating com- 
pound injuries 

3 

0 

1 0 

1 

3 

Results from operating upon ace- 
tabulum — Jle inch plastic cups 
turned from solid plastic all 
post — traumatic cases 

i 

8 


r 

0 

Exostcctomy upon femoral head 
and acetabulum without using 
interposition material 

6 

2 

3 

it 


* Two poor results were observed following fracture of the 
cups in the three first groups. 

t Chief cHnicai results in tnis group were increase in motion 
with lessened pain. 

conditions will be presented in this paper. 
Palliative and consen^ative treatment will not 
be considered, but the results from operations 
designed to decrease pain and secure additional 
motion in the hip, knee and shoulder joints 
will be described. For the hip, end results will 
be presented for cup arthroplastj'' and from 
excision of exostoses from acetabulum and 
femoral head. For the knee, results will be 
given for a modification of the Magnuson 
joint debridement operation. For the shoulder, 
results for partial resection of the humeral head 
and for removal of posterior glenoidal exostoses 
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in selected cases will be given. It should not be 
assumed that the operations described in this 
paper are applicable to all cases of degenerative 
arthritis of the joints in question or that they 
replace arthrodesis. Indeed, in the weight- 
bearing joints, the hip and knee, especiallj' the 


pyogenic infection of the hip, tuberculosis and 
rheumatoid spondylitis, show on the remain- 
ing forty-eight hips that 64.9 per cent were 
good and very good results, 20.8 per cent fair 
results and 14.6 per cent poor results. Harmon, 
in a previous report, gave 71.4 per cent good 



Fig. I. Diagram illustrating hip arthroplasty by enlargement of the acetabulum when a plastie cup is fitted 
to the femoral head with minimal shaping of the femoral head. The clear space in the postoperative diagram 
represents the roentgen transparent “joint space” filled bj' the acrylic cup. 


hip, the selection of a patient for a joint 
mobilizing operation should be made on the 
criteria of age, temperament, occupation and 
desire for the procedure after the postoperative 
treatment and expectation have been ex- 
plained. Arthrodesis still remains the method 
of choice in advanced degenerative arthritis, 
especially when the subject must be certain of 
a painless joint that will serve him without fail 
in such occupations as" laboring, farming, 
etc. 

THE HIP 

Sxmvnan- of Results from the Literature. 
There are only three articles in the surgical 
literature which present a sufficient number 
of end results from cup arthroplasty on a single 
moA'able hip to warrant quotation for statisti- 
cal purposes. Bickel, Ghormley et ah, reporting 
on eighty-eight cases not fully segregated 
according to diagnosis, stated that 40.9 per 
cent were good, 28.4 per cent fair and 30.7 
per cent poor. Badgle3'’s statistics, corrected 
by removing cases of gonorrheal arthritis. 


and very good results on twenty-one hips and 
14.3 per cent fair results. 

The criteria for the grading of the end results 
were the same as those utilized by Bickel, 
Ghormlej’’ et al. and are based on function, 
relief of pain and mobility. “Very good” is 
essentially a normal hip with a range of motion 
of at least 90 degrees flexion, a variable amount 
of abduction-adduction and a painless hip 
allowing full weight-bearing. “Good” signifies 
patients who had little or no pain, occasionally 
utilized a cane, had a variable degree of abduc- 
tion-adduction, but who presented a minimal 
disability made worse by excessive use of the 
hip and by weather changes. “Fair” is utilized 
to indicate improvement over the preoperative 
status, a variable amount of minor disability 
and pain but tests of passive motion indicating 
only a fair amount. These patients often had a 
fair amount of pain on excessive use and could 
not use the hip for prolonged and strenuous 
activity. “Poor” indicates either sufficient pain 
to render the person definitely disabled and 
was often accompanied by poor passive motion. 
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Fig. 2. Roentgenograms at a ten-year intcn’al illustrating the pathogenesis of degenerative osteoarthritis 
following single severe trauma without demonstrable fracture. A, the changes arc subchondral sclerosis over 
the entire acetabulum with thickening of the mesial osseous acetabular wall, slight diminution of the joint 
space, especially in the weight-bearing portion of the joint, and the development of adductor and superior 
head-neck osteophytes, b, ten j-ears later, the femoral head has been pushed out further laterally by pro- 
liferation of the mesial acetabular wall and by enlargement of osteophytes on the inferior head sector. The 
joint space has disappeared in the weight-bearing portion of the joint and the superior margin of the femoral 
head has become continuous with the trochanter by filling of the neck surface by osteopintic new bone. In 
addition, there are extensive degenerative changes in the femoral head, microscopic sections from which show 
both infarcted osseous islands and endosteal proliferative changes to produce dense bone. 


In die author’s first series, part of wiiich is 
also quoted in this paper, a patient originally 
rated as “poor” was often given a good or very 
good result faj'’ removal of the cup when a 
fracture occurred in a plastic cup or cup re- 
moval was performed for continued pain two 
years or more after the operation. This was also 
Badgley’s experience. This fact is not taken into 
consideration in Table i, as the results recorded 
there are as resulting from the cup insertion 
and not influenced b}" a secondary operation. 

Both in Badglej^’s report and in our previous 
end result report, the results were found to be 
unsuitable in arthroplasty following previous 
pyogenic infection of the hip. In arthro- 
plasties for osseous ank3dosis following healed 
septic hips, we had but a single (20 per cent) 
good result. In a similar number of cases, 
Badglej' reported four (80 per cent) fair results 
and one (20 per cent) poor result. Bone altered 
bj" previous infection does not appear to with- 
stand weight-bearing following hip arthro- 
plast3' since the cause for, failure was late and 
gradual collapse of the head-neck stump. 


Magnuson believed that all of the eleven hips 
upon which he performed joint debridement 
were improved, but the criteria of inipro\'ement 
and the time of the evaluation were not stated. 

Operative Technic. The detailed operative 
technic (Fig. i) for arthroplast3' of the hip 
will not be repeated here, as it has already been 
given in the articles b3' Smith-Petersen, Har- 
mon and Badgle3\ In the presence of a movable 
hip, we have alwa3's believed that the approach 
should be chiefl3' femoral, with a minimum of 
stripping and detachment of muscles from the 
anterior and lateral ilium. It is onl3' absohitel}^ 
necessar3' to divide or strip the tensor fascia 
fenioris to expose the entire hip joint. Provid- 
ing the subject is obese or stocky, detachment 
and downward reflection of the sartorius and 
the tendinous head of the rectus femoris will 
facilitate exposure. It is important clearl3' to 
expose the anterior, superior and adductor- 
inferior portions of the acetabulum, in order 
to remove accurateh' osteoph3tes and to judge 
the subsequent fit and motions of the cup in 
relation to the reconstructed femoral head and 
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.\ . ° . . . . 
Fig. 3. Roentgenograms over a ten-year period in a patient with degenerative arthritis of the hip following 
acetabular fracture, .a. and b arc preopemtive; a, one year after fracture; n, five years after fracture. Note 
further sclerosis of the femoral head and thickening of the mesial acetabular wall both into the acetabulum 
and on the pelvic side. 



Fig. 3. c and d are postoperative, the “joint space” being occupied by an acrylic cup. c, one year after oper- 
ation; D, four years postoperatively. Note surface sclerosis of the femoral head denoting satisfactory response 
to weight-bearing. 


acetabulum. Minimal operating is done on 
the posterior acetabulum, but' inspection and 
removal of osteoplij-tes from the posterior 
femoral head, accomplished by manipulation 
after the head is dislocated, is quite important. 
It has been this author’s conclusion, based on 
long term follow-up of the first series of cases 


that there should be minimal removal of osteo- 
phj'tes from the femoral head consistent with 
securing a perfectly rounded femoral head 
from which secondary and tertiary circum- 
ferences have been eliminated (Figs. 4 and 6) 
and that there should be no operating that 
might damage the reflected capsule on the 
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Fig. 4. Preoperative (a) and one year following operation (n) for degenerative arthritis following single 
trauma. Here, in addition to actual enlargement of the femoral liead and cartilage degeneration in the joint, 
there is massive and extensive proliferation of the acetabular margins. This confers an impression of diffuse, 
intense sclerosis to both femoral head and acetabular margins. At operation, about seven-eighths of the 
normal extra-acetabular portion of the femoral head "was covered by a sheet of acetabular new bone, es- 
pecially from the anterior and superior acetabular margins. Note in (b), the postoperative view, that the os- 
seous texture of the femoral head is clear since the acetabular new bone had been removed. 


femoral neck. If radical bone removal is neces- 
sarj’ to secure the aim of a loose fit of head 
within the cup and cup within the acetabulum, 
this should be done by enlarging the acetabu- 
lum. Since the newer plastic cups are VlG inch 
thick, this means more radical removal of bone 
when these cups are used. In a few cases (e.g.. 
Figure 5, a case of aseptic insular necrosis with 
marked osteophjTe formation in a young sub- 
ject), we have utilized Vitallium cups with 
which acetabular reaming is minimal. In per- 
forming cup arthropiast}^ the surgeon should 
have available a wide choice of sizes and 
styles of cups to secure the best result for each 
case under consideration. Preferred anesthesia 
is continuous fractional spinal with novocain 
crj^stals. 

Since the end results on sixty-three hips in 
which thin methyl methacrylate cups molded 
from sheet plastic showed either fracture of 
the cup or excessive wearing in seven (1 i.i) per 
cent, we have revised the specifications for 
acrylic cups. The original cups were only Vs 
inch thick. The cups now in use have all been 
turned from solid blocks of a slightly harder 
acrylic resin, to the uniform thickness of 


?i(3 inch. We have had no fractured cups 
(thirty cases) since the newer type plastic cup 
has been in use (period of observation, six 
months to four years). Comparatit'e tests on 
the two types of cups show that the forces 
required to rupture the cup from the inside 
and the e.vternal resistance to crush are 
approximately doubled in the newer cups. 
These latter values are of the magnitude of 
400 to 800 pounds. 

When the roentgenograms demonstrate 
slight to moderate narrowing of joint space, 
and inspection of the articular cartilage 
following osteophjte removal shows fairly 
good remaining cartilage with little or no pleat 
formation and little or no fibrillation, it is 
considered that this is a suitable case for the 
operation of exostectomy without dislocating 
the hip. Obviously, in instances of degenerative 
arthritis following trauma, the opportunity to 
carrj' out this latter tj^je of operation is not 
frequently encountered. ^^Jlen the operation is 
performed, and there are complicated osteo- 
phjte systems on the posterior femoral head, 
these can be satisfactorily removed only in two 
stages, the second one of which is carried out 
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Fig. 5. Roentgenograms in a case of aseptic necrosis of tlie femoral head in a young man of twenty 
years following disloc.ation of the hip. a , shows the dislocation, n, a roentgenogram made one year later 
showing difl'use and complete aseptic necrosis of the femoral head cxxept where slight substitution has 
started at the superior and inferior angles with slight collapse of the head from weight-bearing at the 
superior pole. At operation a ring of ostcophytic new bone was present inch in height at the head- 
neck margins. 


through a posterior approach. It should be 
pointed out that the conventional anteropos- 
terior roentgenograms of the hip do not reveal 
clearly the full extent of the osteoplijtc sys- 
tems in degenerative arthritis. Often the 
femoral head will appear to be of mottled 
density when the appearance is conferred by 
overhanging osteoph^'tes from the acetabular 
margins. (Fig. 4, 6 and S.) If the femoral head 
is missing or fused into the acetabulum with the 
upper femur more or less normal, a modified 
Whitman operation utilizing a cup for inter- 
position is carried out. 

We have eliminated complicated post- 
operative fixation apparatus and complicated 
apparatus for exercise, as the complicated 
systems have no advantage over the simple 
regimen now employed. Postoperative im- 
mobilization is by Buck’s extension of five to 
seven pounds. A wide Internal rotating strap 
of adhesive tape is fixed to the thigh. A diagon- 
ally directed counterweighting of three or four 
pounds is placed on the rotator strap. The 
patient is allowed to shift from side to side 
and to be up on the back rest as soon as he can 
comfortably do so. Precautions are taken that 
lie does not turn or allow the leg which has 


KY 



Fig. 5. c, a roentgenogram eight months following 
operation. At operation no cartilage was removed 
from the femoral head and only a thin film was re- 
moved by reaming the acetabulum. The patient began 
almost full weight-bearing six or eight weeks after 
operation without knowledge or consent of the sur- 
geon, now lias almost a full range of motion,* lacking 
only complete abduction and rotation and has had 
only minor pain since he began weight-bearing after 
operation. 
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I'u;. (i. A tincl n, preoperative and posiopcrativo rociUf'cnoprains in a fifty year old woman whose liip was 
the seat of degenerative osteoarthritis resulting from a congenitally inadequate acetabulum. The 
'V. changes in the preoperative roentgenogram arc proliferation of the intra-acctabular portion of the ace- 

tabular wall, dimunition of the weiglit-bearing joint space and sulKhondral sclerosis in both femoral 
head and acetabulum. Posiojjeratively, the femoral liead dislocated at three weeks and an acetabular 
shelf was built from tltc ilium at a second operation. The postoperative film was made four years later. 
The “joint space" is filled with the acrj’Iic cup and the p.atient has no pain and near full motion. 


been operated on to fall into adduction, lie 
begins to get out of bed in the wheel chair and 
to start exercise in the physical therapy depart- 
ment at two and one-half weeks. Walking with 
crutches without weigltt-bcaring on the oper- 
ated leg is initiated at three and one-half weeks 
and slight but minimal weight-bearing, at 
eight weeks. Crutches arc not discarded and full 
weight taken on the hip for four to eight 
months, depending upon the nature of the 
operation (degree of removal of weight-bearing 
bone and cartilage). The postoperative schedule 
is accelerated by one week in cases of cxostcc- 
tomy of the hip without dislocation. When the 
weight-bearing cartilage is not disturbed and 
no interposition substances used in this latter 
group, full weight-bearing is allowed with 
crutches or cane four to six weeks after the 
operation, depending on the patient’s ability. 

Results from Hip MohUizins Operations. 
The results from thirty-five cases arc sum- 
marized in groups as follows; 

A; Five, six and seven year end results from 
hip arthroplasty with one-eighth inch 
molded cups of methyl methacrylate in 
twenty-one cases with a traumatic back- 
ground, subdivided according to etiology: 


1. Six cases of unilateral degenerative 
arthritis following fracture in the 
region of the hip, mostly acetabular 
fr.acture. 

2. Four cases of degenerative arthritis 
following adolescent joint disc.asc, 
presumably cpiphysiolysis. 

3. Six c.ases of unilateral degenerative 
arthritis of the hip, the clinical onset 
of which closely followed a major 
traumatic history. Roentgenograms 
cither failed to reveal initial fracture 
in these cases or no roentgenograms 
were made, and the evidence now at 
hand tends to rule out original fracture 

4. Two cases of aseptic necrosis of the 
head of the femur complicating dis- 
location of the hip but without pos- 
terior marginal acetabular fracture. 
(Vitallium cup arthroplasty was per- 
formed in one case.) 

5. Three cases of pyogenic arthritis of the 
hip with ankylosis, all being complic.y 
tions of compound injuries of the hip 
region. 

In all of the above listed cases, the operative 
attack was primarily on the femoral head. 
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Only exostoses ^^•cre removed from the acetabu- 
lum, which was smoothed but not enlarged. 

B: One to three year end results from arthro- 
plasty with methacrylate cups, ^ic inch 
thickness, turned from solid plastic. The 
operation was primarily an enlargement 
of the acetabulum with minimal operat- 
ing on the femoral head. All cases of 
unilateral degenerative arthritis followed 
trauma in the region of the hip, three of 
which complicated acetabular fracture. 

C: Six cases of exostectomy of both femoral 
head and acetabular osteophytes without 
dislocation of the hip or use of inter- 
position material. The end results arc for 
variable periods, in one case, one year, 
in two cases, two years and in three 
cases, three years or more. 

The results are summarized in Table i. 
All results rated as “good” had stable hips 
with no or insignificant discomfort and had a 
gait which closely resembled normal. In about 
one-third of all good results, minimal discom- 
fort resulted during weather changes and exces- 
sive use of the hip. The patients in all cases 
reported as good were well satisfied with the 
results. Roentgenograms in the first three 
groups taken at intervals over the five- to 
seven-year observation period showed a defin- 
ite cause for the fair and poor results in nine 
of the ten cases in these two latter categories. 
Tlie causes included gradual Avearing away of 
the femoral head, further necrosis in this 
structure and fracture of the cup, this latter in 
two cases only. These changes in roentgeno- 
grams have been illustrated in a previous 
report. In a few cases, changes occurred in 
the femoral head with little or no symptoms 
occurring in the patient. (Fig. 3.) 

It should be pointed out that the results 
have been uniformly good in the post-trau- 
matic cases in which the major operative 
attack has been directed at the acetabulum 
(Table i, item 6). So far, there have been no 
changes observed in the femoral heads in this 
group. It should also be pointed out that the 
results from exostectomy alone Avithout the 
use of interposition material haA'e turned out as 
palliatiA-e, chiefly consisting of considerable 
increase in motion. This latter result AA’Ould be 
expected, because no change has been made in 
the contacted cartilage surfaces Avithin the, 
damaged joint. An insertion of a plastic cup 
has been done subsequently in tA\’o of the^e 


six cases Avith good results (period of observa- 
tion, one to tAvo years). • 

THE KNEE 

Suvimaiy of Resuhs from the Literature. 
Bennett and Bauer long ago pointed out the 
role of poor adaptation of the patella to the 
femoral condyles in producing degenerative 
change in the knee joint in recurrent dislocation 
of the patella and in genu valgum and genu 
A’arum. They suggested that the remaining 
changes in the joint Avere secondarA' to changes 
in the patella and to trauma by the diseased 
patella. Berkheiser reported on excision of the 
patella alone in eleven cases of arthritis of the 
knee joint. His best results AA ere secured in de- 
generatiA'e and in post-traumatic arthritis. 
Haggart operated on tAA-enty patients. The 
majority AAcre treated by total patellectomy 
combined Avith synoA-ectomy. He reported nine- 
teen of tAventy cases “markedly improA^ed” b}' 
the procedure, ^'oung and Regan reported on 
total excision of the patella in fourteen cases of 
osteoarthritis of the knee. In scA^en, excellent 
results Avere secured, the criteria being no pain 
and at least So degrees actiA-e motion. Four 
good, tAvo fair and one poor result Avere secured 
in the remainder. Magnuson reported “ex- 
tremely satisfactory” results in over 100 cases 
of joint debridement on the knee. 

Operative Tccbnic. The technic of joint 
debridement Avill not be described here, as this 
has already been gh'en in detail by Magnuson. 
We have modified Magnuson’s operation by 
remoA'ing all or a portion of the patella, prefer- 
ably the posterior tAA’o-thirds of it, for the reason 
that it has appeared that the extra bulk of the 
patella in degeneratRe arthritis also serA-es to 
fill up the interior of the joint. (Figs. 9, 10, and 
1 1.) Briefly, after the joint is opened, exostoses 
are remoA^ed AA'ith an osteotome from around the 
periphery of the condylar margins. This in- 
cludes exposure of the lateral and inferior 
condylar margins on both tibia and femur, and 
also the intercondylar region of the femur in the 
region of the cruciate ligaments. Articular 
cartilage is then shaA'ed tangential! a' AA-ith either 
a sharp osteotome or a sharp knife. This is done 
to eliminate fibrillated cartilage and cartilage 
pleats. The semilunar cartilages, if loose and 
degenerated, are remoA^ed. 

If there are large lateral projections on the 
patella, and the patella is quite dense, this 
structure is removed in its entirety. Usually, 
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Fig. 7. Preoperniive roentgcnogriim (a) in a case of early degenerative arthritis of the hip two years 
following single severe trauma, n, tiie immediate postoperative film, showing removal of the supra- 
acetabular osteophyte without dislocation of the femoral head. 



Fjg. 7. c, a film made two years following operation. 
This patient was fully relieved from symptoms and 
had a normal range of hip joint motion. Prior to 
operation rotation was limited 50 per cent and the 
patient had onij' 10 degrees’ abduction. 

however, the patella is merely thickened, the 
cartilage degenerated on its posterior surface, 
and the posterior surface of the patella marked 


by other irregularities. A wide broad osteotome 
is used to divide the patella in a vertical direc- 
tion into a posterior two-thirds or three-fourths, 
allowing the anterior remnant to remain in its 
attachment. After the posterior surface of the 
remnant is smoothed, a fat flap is cut from the 
infrapatellar fat pad, as shown in the illustra- 
tion, and stitched into place with interrupted 
stitches. The treatment of the patella is facili- 
tated by turning the posterior surface of the 
patella face-upward. This can be accomplished 
by grasping the medial surface of the patella 
with towel clips and everting it laterally over 
the finger or some other fixed structure. The 
patella is then inverted into the joint. The 
wound is closed by repairing the quadriceps 
expansion and the vastus medialis, preferably 
by interrupted non-absorable stitches. 

The postoperative care is immobilization m a 
lightly padded or skin-tight plaster cylinder for 
three to five daj's. When the C3dinder is re- 
moved 2 , 3, or 4 inch cotton elastic bandages 
are used to support the knee for the next week. 
Weight-bearing is begun on the second or third 
postoperative dajy and the patient is out of bed 
, in the wheel chair on the day following opera- 
tion. The joint is near normal, and the patient 
returns to work in six to twelve weeks. Slow 
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Fig. S. a, preopemtive .nnd b and c, postoperative roentgenograms taken of a forty-six year old man whose 
hip was the seat of an extensive degenerative arthritis of unknown etiologj- and of twelve years’ standing. 
Although not well sliown in the preoperative film, the hip was the se.at of one of the most ex'tensive and 
intricate interlocking systents of osteophytes on both femora! head and acetabulum. The only change in the 
femoral head was subchondral sclerosis in the weight-bearing sector, as shown in c, after most of the osteo- 
phytes had been removed at a two-stage approach, one anterior and the other posterior, b, made after the 
anterior stage had been performed with removal of an estimated two-thirds of the total bulk of osteoplu-tes. 


improvement takes place for a year or more 
following operation. Any type of modern anes- 
thesia is used with a preference for continuous 
or single spinal or some type of gas anesthesia. 

Results from Joint Mobilizing Operations on 
tbe Knee. The results on thirty-seven cases 
are summarized below. The minimum follow-up 
period was two years, and the longest period ol 
observation was eight years. The cases are 
grouped as follows: 

A: Four cases in which patellaplasty only 
was performed. These were cases in rela- 
tively young persons who exhibited con- 
tinued pain following a single trauma to 
the knee without fracture. The diagnosis 
was post-traumatic chondrodystrophy of 
the patella. Each of these patients had a 
normally functioning knee without pain 
and a full range of motion within four 
months following operation. The maxi- 
mum follow-up period in these cases has 
varied from two to six years. 

B: Patellaplasty with more or less complete 
joint debridement. No cases of bilateral 



Fig. S. c, made six months following the second 
stage. The patient was almost fully relieved of 
pain and motion was increased at the hip from 30 
to 80 degrees flexion and rotation and abduction 
from nil to 50 per cent of normal. Interposition 
substance was not \ised because at operation the 
cartilage on the femoral he.ad appeared of good 
thickness when viewed by manipulating the hip 
without dislocating it. 
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Fig. g. Half tone drawing showing, a, the incision and b, tlic approximate amount of the 
posterior patella removed in the modification of the Mngnuson joint debridement oper- 
ation used in the cases iiercin reported. Tlic main drawing, i, shows the method of sec- 
tioning the patella vcrticaily with a broad osteotome. 


degenerative arthritis or of degenerative 
arthritis occurring in obese women are 
included. Thirty-three cases in this group 
were subdivided as follows; 

1. Single major traumatic history fol- 
lowed by continued pain but without 
discernible fracture, twelve cases. 

2. Old fractures of the tibial and femoral 
condyles with original good reductions 
but with continued pain, four cases. 

3. Degenerative arthritis of the knee of 
unknown causation, seventeen cases. 

The results were good in thirty-one of the 
thirt3^-three cases in this group. The standard 


of a good result was at least 1 30 degrees of ac- 
tive and passive motion and the presence of no 
or minimal pain. The results in the majoritj' of 
these cases would be classed as spectacular with 
practicallj' complete relief after months and 
years of chronic disability'. The results were 
rated as fair in two cases. Both of these patients 
presented marked diffuse cartilage destruction 
throughout the joint and coirtinued to have a 
certain amount of pain following operation. 
There was marked restriction in motion in these 
joints, the end results being only' 30 degrees of 
active motion in one case and two-thirds of a 
normal range of motion in the other case. The 
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Fig, io. Half tone drawing showing, «, the position of the sectioned infra- 
patellar fat pad as used to cover the posterior patellar surface. 2, the main 
drawing, shows removal of the marginal osteophytes on the femoral condyle by 
tangential trimming with an osteotome and the application of the fat graft to 
cover the raw posterior patellar surface. 


chief results acliieved in these two cases were 
relief from pain and soft tissue swelling around 
the joint. 

THE SHOULDER 

Two groups of eases ol degenerative arthritis 
of the shoulder joint were operated upon. Cases 
that warrant operative procedure on the bony 
components of the shoulder joint aiming at 
motion are not frequenth' met, as the majority 
of cases of trauma to the shoulder result in in- 
jury to the soft tissue structures. The six cases 
reported here are divided into two groups; 

A: Two cases of ancient marginal fractures 


of the humeral head with extreme de- 
formit}" of the humeral head, degenera- 
tive arthritis of the glenoid and lack of 
motion as a result of interlocking between 
humeral head osteophytes and the glenoid 
(Fig. 12.) 

B; Four cases of minimal degenerative ar- 
thritis of the glenoid face with production 
• of posterior marginal osteoph 3 i:es. These 
were all occupational in origin occurring 
in glass blowers. 

Operative Tecbnic. The most universally ap- 
plicable approach to the shoulder for explora- 
tion and operation on the glenoid is by the 
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Fig. II. 
of knee. 



A B 

Fig. 1 1. A and n, prcopcr.it ivc vicwis of a knee, the se.it of degenerative arthritis 
twenty years after a pyogenic joint infection in adolescence. The operation con- 
sisted of e.xcision of tlie posterior two-thirds of the patella and smoothing of the 
condj-lar surfaces, both marginal and articular. TIic patient was fully relieved 
of pain, and postoperative active motion of the joint was 50 per cent greater, 
due to abolition of mu.scle spasm. The final range of motion was 75 degrees from 
175 degrees. 



A 

c, Literal postoperative view 


posterior route. Tlie origin of the fibers of the 
posterior tliirci of the deltoid are stripped from 
tlie scapular spine and reflected outward. The 
tendinous portion of the infraspinatus and teres 
minor is incised, and the joint capsule stripped 
from the posterior margin of the glenoid, when 
it is desired to remove osteophytes from this 
region. If there are no posterior glenoidal 
osteophytes, and it is desired to operate on the 
femoral head or inspect the interior of the 
joint, the capsule is opened by a vertical inci- 
sion. In the two cases of ancient marginal frac- 
ture of the humeral head with gross deformity 
of this structure, the sei'eral spheres of curva- 
ture of the humeral head were reduced into a 
single smaller curi’ed structure. Care is taken 
not to resect bone below the anatomic neck of 
the humerus. The attachment of the musculo- 
• tendinous cuff is left intact. (Fig. 12.) 

Results. The period of observation in the 
two cases in which partial resection of the 
humeral head was performed have been eight 
months in one case and four years in another. 
In one case, 1 10 degrees of active abduction of 
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Fig. 12. and b, the prcoperative anteroposterior views of a shoulder, the seat of extensive degenerative 
arthritis complication marginal glenoid and marginal humeral head fractures. These views were made four 
years after the fracture occurred. an anteroposterior view in neutral; b, an anteroposterior view in e.xtreme 
internal rotation. Note that there are three centers of curt'ature for the deformed humeral head. These 
osseous ridges interlocked with the posterior-inferior glenoidal osteophi-te, resulting in almost complete 
elimination of shoulder joint motion accompanied by pain and weakness of grasp when attempting to 
abduct. 



humerus on glenoid were secured, and in the 
other case, So degrees. Thirty-five degrees of 
external rotation was obtained in one case, and 
90 degrees in the other. The functional results 
in both cases were excellent and there was no 
pain. 

In the four cases in which resection of poster- 
ior glenoid rim osteophtyes was performed in 
glass blowers, a normal range of motion with- 
out pain was secured in three cases and a near 
normal range of motion in a fourth case, but 
with a certain amount of continued pain. Three 
of these four latter cases returned to work in 
eight weeks. The fourth patient changed his 
occupation. The period of observation was one 
year in two cases and three" years in two others. 

SU.MM.\RV -AND CONCLUSIONS 

Long term follow-up instances of operations 
performed for increasing motion and improving 
the mechanical conditions in joints are pre- 
sented. The majority of these patients exhibited 
post-traumatic degenerative arthritis. 

Arthroplasty Avith plastic cups on single 
damaged hips exhibiting degenerative arthritis 
or aseptic necrosis of the femoral head, eval- 
uated five to seven years after operation, 
showed 61. 1 per cent good results and 22.2 per 
cent poor results. A detailed study of roent- 
genograms in these cases revealed further 
aseptic change or wearing awaA' of the head in 



Fig. 12. c, the postoperative view demonstrating 
maximum passive abduction, which was approxi- 
mately 90 degrees. 


most of the cases rated as fair or poor. The 
complication of fracture of the acrylic cup was 
observed in two instances in these restricted 
etiological groups. As a result of these observa- 
tions, the operative technic has been changed 
in the direction of major operative attack on 
the acetabulum with minimal operating on the 
femoral head consistent with removing margi- 
nal osteophjTes and securing a mechanically 
sound hip joint with loose fit of the femoral 
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head within the cup and the cup within the 
acetabulum. An improved plastic cup, inch 
in thickness and manufactured from a solid 
block of harder acrjdic resin is now used. In the 
few cases in which an e.\-tremely thin inter- 
positional material is required, Vitallium cups 
are used. These latter cases are those requiring 
little removal of bone and cartilage in securing 
a mechanically sound joint. 

The results from arthroplastj" on the hip in 
unilateral degenerative joints, all post-trau- 
matic in origin, in which the slightly thicker 
plastic cups have been used and in which the 
primary operative attack is on the acetabulum, 
show 87 per cent good results. The evaluation 
was made one and one-half to three years 
following operation. The criterion of a “good” 
result is increase in motion, complete or nearly 
complete elimination of pain and a satisfactorj’^ 
result for the patient requiring no auxiliarj' 
support such as canes. 

Exostectomj’- on the femoral head and aceta- 
bulum without using interpositional material 
is a palliative operation which may be indicated 
as a preliminary to arthroplasty or subsequent 
joint fusion. Eighty per cent can be expected 
to be improved for a variable period of time. 
The three-year and longer term results from 
this operation are not as favorable as those 
from the improved technic for cup arthroplastj'. 

Partial patellaplasty for post-traumatic chon- 
drodystrophy of the patella has jdelded excel- 
lent results with normal functioning knees in 
four cases. Patellaplasty combined with joint 
debridement gave good results in thirty-one of 
thirty-three cases (93.9 per cent) of unilateral 
degenerative arthritis of the knee joint. Half of 
these cases had a major traumatic history with 
or without fracture. 

Improved function and elimination of pain 
occurred in two cases in which a partial resec- 
tion of the humeral head was done in cases of 
post-traumatic arthritis following humeral 
head fractures in which the restriction in mo- 
tion was due to interlocking of osteophj^tes 
and other osseous and cartilaginous mechanical 
difficulties within the joint. Full improvement 
occurred in three of four cases of glass blowers’ 
shoulder, a condition characterized by posterior 
glenoldal osteophj'tes. 

None of these procedures should be carried 
out on hips, knees or shoulders in which carti- 
lage degeneration is nearly complete, as ar- 
throdesis of the joint will gi^'e a more 


satisfactory'^ result for those patients who must 
depend on the extremity. 
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DISCUSSION 

Kellogg Speed (Chicago, Ilk): Perhaps you will 
agree with me that this is rather a difficult paper 
to discuss in its range of subject. 

Dr, Harmon’s treatment of this e.xtcnsive series 
of limited and painful motion in various joints 
following trauma aims to gain increased functional 
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results by various means for varying causes. Sur- 
gical efforts are induced to dissipate the patient’s 
distress and to return such functional range of 
motion in the given joint so that re-employment 
may follow. 

My experience coincides with some of the points 
lie enumerates. It is remarkable how much im- 
provement may be returned after rather simple 
excision of blocking or confining bone-cartilage 
restriction about or in a joint, followed by con- 
trolled active and passive motion and perseverance 
on the part of surgeon and patient. 

Whether arthroplasy with an intervening foreign 
body is required in any case calls for e.xperienced 
surgical judgment. Its best use seems to be in the 
weight-bearing joints. In my experience, arthro- 
plasty for pure or long standing osteoarthritis often 
results in final recurrence of pain, stiffening and 
failure, the disease being systemic with unrecog- 
nized extension of the local process. Often in pure 
traumatic or mild infectious arthritis which is 
local, excluding tuberculosis, results are acceptable 
and lasting. In the hip, not enough attention is 
paid to free excavation of the acetabulum and less 
whittling down of the head of the femur, as he has 
brought out, but I believe that it is more important 
to preserve the integrity of the “Y” ligament of 
the hip rather than to attempt to save the fibrous 
capsule of the joint which has rapidly regenerating 
powers. 


Of all the joints, the elbow gives the least satis- 
factory result on anatomical grounds alone. The 
small joints of the finger respond well to delicate 
treatment. Selection of material for surgically 
formed new joint coverage or protection is a matter 
of choice bj" the surgeon. More depends on the 
delicate yet extensive restoration of freedom of 
joint motion and removal of all blocking mechani- 
cal hindrance than on the material used to cover 
raw bony surfaces. Fascia lata with a fat layer is 
always available. The postoperative muscle training 
and restoration of the patient’s morale become, 
major points in the follow-up. 

These procedures involve complicated and cus- 
tom made surgery' to fit each case. They lead to 
lessened disability and decreased economic loss. 
If failures arise purely on the basis of changed or 
decreased blood supply, an attempt to increase 
this supplj' locally by using transplanted pcdicled 
muscle flaps into the bone, as suggested by Stuck 
and Hinchey, may, after further trial, be found to 
be of definite and lasting value. This is doubt- 
ful, however, as the implanted muscle, losing its 
normal function, atrophies rapidly, thus losing 
vascularity. 

I would like to say, in the case of the knee, 1 have 
done a few of these by shaving off the patella and 
putting fat over them and going back in nearly 
every instance within a year and finally removing 
the patella, much to the patient’s advantage. 


^1^ 



PERIOSTEUM FOR REPAIR OF FASCIAL DEFECTS IN THE 
PARATIBIAL REGION OF THE LEG 

RESULT OF ITS TRANSPOSITION 

Nicholas J. Giannestras, m.d. 

Cincinnati, Ohio 


L ERICHE and Policard in their excellent 
book on bone physiology and pathology 
state; “The periosteum is the librous 
membrane which surrounds bones and separates 
them from the environing tissue: it is nothing 
more.” ’ 

With this statement in mind the following 
procedure was developed for repair of fascial 
defects which occur along the lateral margin of 
the shaft of the tibia. An investigation of the 
literature does not reveal any previous report 
of the use of this method. The author wishes to 
present two cases repaired by the use of this 
procedure and by the end result achieved fur- 
ther strengthen the stand taken by Leriche, 
Policard, MacEwen, Goodsir, Murray and 
others that the periosteum in the adult is only 
a limiting membrane and has no osteogenic 
function per se. 

Case i. (Mr. H. C. K.) The patient was seen 
on January 26, 1946, complaining of pain and 
swelling on the anterior aspect of the right leg just 
lateral to the edge of the tibia in the mid-portion. 
He stated that this mass had been present for the 
past two or three months and liad been getting 
progressively larger. The patient suffered a com- 
pound fracture of the lower third of his right tibia 
while in combat and had been hospitalized for a 
period of approximately six months. He first 
noticed the presence of a very small painless mass 
in the lateral paratibial region at the level of the 
fracture site when the cast was removed, and this 
mass was still present when the patient was dis- 
charged from the service. However, because of no 
discomfort over this mass and over the surrounding 
area, the patient did not complain about it. Since 
his return to work as a truck driver, he had pain 
not only over the fracture site, but over the pre- 
viously described mass, particularly after a day’s 
work or any excessive walking. He had noticed 
that with changes in weather he experienced aggra- 
vation of the pain at the fracture site. The mass 
was not located at the fracture site but little higher 
up on the leg. The patient had observed that it was 
increasing in size and in symptomatology. 

Examination revealed a well developed, well 


nourislied, twenty-three year old white male, who 
walked into the ollicc with a slight limp of his right 
lower extremity. 

Examination of the right leg revealed the pres- 
ence of a mass on the anterolateral aspect of the 
leg at the mid-portion just lateral to the edge of 
the tibia. This mass was i inch in width, at its 
widest portion, and approximately 3 inches in 
length. There was definite tenderness present upon 
pressure, and the underlying muscle belly could 
be easily palpated and delineated when the patient 
stood up. The edge of the fascia could also be 
palpated. At rest the mass reduced somewhat in 
size, but the tenderness was still present. A diagno- 
sis of muscle liernia on the anterior aspect of the 
right leg at the junction of the upper and lower 
halves of the shaft of the tibia was made. 

The patient was advised that surgery was the 
only therapy which could be prescribed in this 
instance. He was told that an attempt would be 
made to repair the hernia if this was at all pos- 
sible. However, if tliis were impossible, tiie fascia 
would be split along the entire length of the leg 
thus releasing the tension along the fascial edge. 

On February 13, 1946, repair of the hernia was 
performed under general anesthesia with the use 
of a tourniquet. The operative procedure was as 
follows: 

A 7-inch curved incision was made on the lateral 
aspect of the leg beginning just below the level of 
the tibial tubercle and extending distally. A defi- 
nite defect of the fascia was found at the level of 
the mid-shaft of the tibia. This defect permitted 
protrusion of the underlying musculature through 
the opening. In addition to this, however, there 
was marked thinning of the fascia proximally and 
distally for a distance of inches. The fascia 
was detaclied from the tibia and the defect was at 
least 1*4 inches wide. An attempt was made to 
reattach the fascia to the periosteum, but this was 
impossible. Accordingly, therefore, an incision 
was made on the periosteum at its medial edge 
for a distance of at least 6 inches. A flap of the 
periosteum was then developed following which 
this structure was lifted, bj^ the use of a blunt 
periosteal elevator, from the anteromedial surface 
of the tibia and attached to the fascia along its 
entire length. The defect was thus closed over 
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M’ith interrupted No. 6o white cotton sutures. At 
the end of the closure there was separation of the 
muscle mass from the lateral tibial surface since 
the periosteum was pulled over to the fascial edge, 
but the defect was entirelj' closed. The skin was 
closed with interrupted No. 6o white cotton 
sutures, and a long leg cast was applied extending 
from .the toes to the mid-thigh with the ankle at 
90 degrees dorsillexion and the knee at 15 degrees 
Ilexion. 

The cast was removed at the end- of a six weeks’ 
period. During this time the patient was not per- 
mitted to bear any weight on the involved ex- 
tremitj\ Following removal of the cast, active 
weight bearing was permitted, and the patient was 
allowed to return to work as a truck driver at the 
end of ten weeks. 

The patient has been seen on several occasions 
since then, the last occasion being on April 12, 1947, 
at which time a biopsy of the leg was performed 
under local anesthesia. A 1 inch incision was made 
just along the lateral tibial edge in the region of the 
mid-shaft of the tibia, and a specimen of tissue was 
removed from the area of the fascial defect, as well 
as another specimen from the surface of the tibia. 
The area of the herniation appeared to be well 
healed and there was no evidence at this time of 
any thinning of the overlying tissues. In regard to 
the tibia itself a new layer of fibrous tissue, or 
rather a new laj-er of tissue, covered the antero- 
medial surface of the tibial shaft, and this tissue 
was well adherent to the bone. Microscopic sections 
of both specimens were made. 

Case ii. Mr. H. B. was a twenty-four year old, 
white male, who stated that approximately three 
years ago, while in the service, he was involved 
in a plane crash at which time he suffered a simple 
fracture of his left tibia. Accordingly, he was 
hospitalized at tliat time and his leg was immo- 
bilized in a cast. Active weight-bearing was begun 
at the end of three months when the cast was 
removed. He began to have pain over the fracture 
region and just a little lateral to it, and he was 
finallj'^ discharged from the service because of his 
disability. 

Because of continued symptomatology he re- 
ported to the Veterans Hospital in Dayton, Ohio, 
in October, 1944. At this installation a diagnosis 
of muscle hernia of the mid-paratibial region of the 
left leg was made, and this was repaired by using 
fascia from the opposite thigh. For approximately a 
year following this the patient had no sympoto- 
niatology whatever. On October 14, 1945, he was 
involved in another plane crash, and in preparing 
and bracing himself for the crash when he landed, 
the patient felt a sudden searing pain in his leg and 
noticed the reappearance of the hernia within 
twenty-four hours. 

Since that time the patient had been having a 



Fig. I. There is no evidence of any bone 
formation where the periosteum covers the 
muscle hernia. 


great deal of disability with the left lower extremity 
and he was finally seen at the office complaining 
of aching along the anterior mid-portion of the leg 
whenever he walked for any length of time or 
performed any strenuous work. Damp weather 
seemed to aggravate the situation a great deal. He 
further stated that he noticed his toes tended to 
drag a little whenever the leg was tired. When first 
arising in the morning, the leg was somewhat stiff 
and painful, but not as severe as it was after a day’s 
work. 

Examination revealed a well developed, well 
nourished, white male, who walked into the office 
in no apparent discomfort. 

Examfnation of the left lower extremity was 
essentially negative, except for the left leg. A 
4-inch scar was present on the anterolateral aspect 
of the leg just lateral to the tibial edge at the mid- 
portion. The scar and the surrounding tissue, 
particularlj' at the edge of the tibia, were quite 
tender to touch. Upon standing there was a definite 
herniation present of the muscle bellies of the 
extensor digitorum longus. The mass which was 
palpable was 5 inches in length and approximately 
I inches in width. 

A diagnosis of muscle hernia of the leg due to 
rupture of the fascia overlying the musculature in 
the middle paratibial region of the left leg was 
made. 

The patient was advised that the recommended 
form of therapy here would be another repair of the 
herniation. According!}’’, on June 24, 1946, the 
patient was hospitalized and on the following day 
operative repair of the muscle hernia was carried 
out. 


November, 1947 
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Fig. 2. Section of transplant. Microscopic section reveals the tissue to consist 
chieflj’’ of collagen as verified by the trichrome stain. Several areas of fibro- 
blastic proliferation are seen accompanied by some multinucleated cells sug- 
gestive of foreign body reaction. 

Fig. 3. Section of new tissue covering bone. Tissue composed of fat on one 
surface while the other border reveals collagenous material with flecks of 
calcium. The collagen is relatively acellular. 


At operation it was found that the fascia was torn 
from its tibial edge on the lateral aspect of the 
tibia for a distance of appro.vimately 7 inches 
extending from the junction of the upper and 
middle thirds of the tibia distally. The width of the 
hernia was between 3 to 4 inches at its widest 
portion. A 12-inch incision was made along the 
lateral edge of the tibia. The old scar was excised, 
following which the skin was reflected laterally 
exposing the entire muscle hernia. The edge of the 
fascia was identified and was freed on the lateral 
aspect of the leg. Following this the periosteum of 


the tibia was incised along its medial edge from the 
level of the tibial tubercle and extended distall}' 
to 3 inches above the ankle joint. Transverse 
incisions were made at each end thus permitting 
lifting of the periosteum of the tibia with a blunt 
periosteal elevator. Following this the periosteum, 
was stripped from the lateral surface of the tibia as 
well to permit approximation of the periosteum to 
the fascial edge. Upon approximation these t'vo 
structures were sutured together in an overlapping 
fashion with interrupted No. 60 white cotton 
mattress sutures. The skin was also closed '"•ith 
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interrupted No. 6o white cotton sutures. A long leg 
cast was applied from the mid-thigh to the toes 
with the knee at complete extension and the foot at 
po degrees dorsillexion. The cast was kept on for a 
period of six weeks, and upon removal of the same 
active weight-bearing was permitted. 

The patient has been seen on repeated occasions 
since this time, and has come along quite satis- 
factorily-, On February 17, 1047, the patient 
came into the ollicc complaining of some pain over 

the region of the herniation and stated that the day 

r,u ..^7 

that he might have injured the operated area. 
Examination did not reveal any recurrence of the 
hernia. 

The patient was last seen on March :!p, 1947, at 
which time biopsy of the operative site was carried 
out under local anesthesia, and specimens were 
removed both from the transposed periosteum and 
the tissue which was present on the anterior tibial 
surface. 

In Case I it s now fourteen months since the 
operation was performed. The patient states that 
his condition is vastly improved. He is able to 
work every day at his occupation as truck driver, 
and except for some pain at the end of a day’s work 
over the operative site and a feeling of fullness in 
his leg, he has no complaints whatever. 

Roentgenograms taken recently (Fig, i) reveal 
no evidence of bone formation where the perio.s- 
tcum covers the muscle hernia. Microscopic sec- 
tions of this structure (Fig. 2 ) taken on April la, 
1947, revealed that the tissue consisted chiclly of 
collagen as verified by trichromc stain. Several 
areas of fibroblastic proliferation were present, ac- 
companied by some multinucleatcd cells suggestive 
of foreign-body reaction. No tubercles were noted, 
though the area appeared granulomatous. Micro- 
scopic sections of the new layer of tissue covering 
the tibia from the area from which the periosteum 
was removed previously (Fig. 3) revealed that this 
tissue was composed of fat on one surface, while 
the other border was collagenous with flecks of 
calcium. The collagen was relatively acellular. 

In Case 11 it is now ten months since operation.. 
This patient is at the present writing waiting until 
June 1st of this year before reporting to St, Louis 
Browns as a pitcher. He has absolutely no symp- 
tomatology in reference to his leg. He is able to 
carry on with no difficulty whatever. His x-rays 
(Fig. 4) also reveal no aberant bone tissue, and the 
microscopic examination (Fig. 5) of the periosteal 
graft covering the fascial defect revealed that the 
tissue consisted chiefly of dense collagen which bore 
numerous small blood vessels. Diagnosis of dense 
collagenous tissue bearing numerous new blood 
vessles was made. Microscopic examination of the 
tissue covering the tibia (Fig. 6) revealed that 
approximately one-half of the section consisted of 



Fig. 4. No aberrant bone tissue is visible 
by x-ray in the area of the transplant of the 
periosteum over tile hernia in the soft 
tissues. 

adipose tissue, while the other half was made up 
chiefly of dense collagenous tissue. Much of the 
latter tissue was infiltrated with numerous red 
blood cells and a scattering of lymphocytes and 
polymiorphonuclcar cells. The entire tissue was 
fairh' vascular. No evidence of new bone or calcifi- 
cation was seen. Diagnosis of vascular collagenous 
tissue bearing hemorrhage was made. 

Thus we have two cases in which the perios- 
teum, detached on three sides and permitting 
maintenance of circulation along the entire 
length of the graft from its attached side, did 
not produce aii}’^ bone. 

The main result from this operation is the 
fact that in each patient the defect was 
corrected without the necessity of “robbing 
Peter to pay Paul” by taking a fascial graft 
from the thigh. Of course, as one of my con- 
freres suggested. Why not split the fascia along 
the entire length of the tibia and thus relax the 
fascial edge? In the first patient this procedure 
might have been successful since the fascial 
defect involved only approximately three-fifths 
of the length of the shaft of the tibia, but in the, 
second patient the defect already extended 
from approximatelj'' just below the level of the 
tibial tubercle to 3 inches above the ankle joint, 
and the leg was still symptomatic. 

The second conclusion to be derived from this 
procedure is that there are presented here two 
proved human cases in which periosteum, not 
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is a limiting membrane and lias no reparative 
function. 

How then can these above statements be 
reconciled with h layer’s and Welmer's experi- 
ments'’' Avho, in carrying out their study of bone 
osteogenesis, came to the conclusion that the 
“transplants of the periosteum, subperiosteal 
resections, and bone transplants combine to 
emphasize the qsteogenetic function of the 
specific osteoblastic cells of the periosteum and 
the inability of the adult bone cells to form new 
osseous growth.” 

This contention is also borne out by the 
excellent work of Urist and Johnson® who state 
that the intermembranous bone formation 
arises between the periosteum and the shaft by 
the proliferation of spindle-shaped cells in the 
inner periosteum which resemble fibroblasts 
which are termed “resting osteoblasts.” 

The author cannot and will not be so pre- 
sumptuous, on the basis of two cases and the 
reading of many articles, to attempt to credit 
or discredit either school of thought, for the 
e.xponents of each school ha\-e performed a 
great deal of experimental work on a N’ery con- 
troversial subject. The only conclusions which 
can be derived from these two cases are that; 
(i) An operative procedure is presented in 
which periosteum in the adult human can be 
used to bridge fascial defects in the paratibial 
region of the leg with good results; (2) that in 
neither instance was any bone developed by the 
transposed periosteum as evidenced by the 
roentgenograms and the biopsy studies, in 
spite of the voluminous literature to the effect 
that periosteum begets bone; and (3) that a new 
layer of fibrous tissue, definitely as adherent to 
the tibia as the periosteum had been previously, 
and resembling the previous periosteal layer 
was found to cover the outer cortex of the tibia. 
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DISCUSSION 

L-aurie H. McKi.m (Montreal, Canada): I wish 
to thank Dr. Giannestras for the privilege of opening 
the discussion on this very interesting paper. I be- 
lieve there will be other speakers who wifi review 
some of the controversial points which he has 
brought up. 

I wish to take up only two aspects of this subject. 
I have noted that the cases that are reported by Dr. 
Giannestras are both the result of fractures of the 
leg. The cases that the majority of us saw in the 
Arm\' were not the result of trauma, but were due 
to a congenital opening in the fascia. They were 
small in size, although some of them were as much 
as 2 inches in a vertical direction. Frequently, thej' 
were the site of a communicating vein between the 
superfidal and the deep venous systems. 

The majority of such patients were completely 
reh'eved of their complaints of pain or disability by 
the simple ligation of this communicating vein or 
sometimes even bj' the injection of some sclerosing 
material in the vein. Certain others were relieved 
by the procedure that Dr. Giannestras has spoken 
of, splitting of the fascia in a vertical direction, 
sometimes slightly in the lateral direction. 

I would just like to call to mind the experience 
of many of us when we used to use fascia lata from 
the thigh for the repair of hernia, when we used 
to make a huge opening in the thigh and very care- 
fully tried to close the fascia. The sutures did not 
hold and, of course, we got small muscle hernias 
through the openings in this long incision in the 
fascia and the patient complained of pain. In the 
course of time, the majority of us learned that it 
did not matter whether or not you closed these 
openings in the fascia; and with the introduction of 
the fascia stripper, you could not close them. Since 
the introduction of the fascia stripper, we have had 
ver}’ few complaints of pain. 

Now, all of this is just to bring up the question as 
to what disability if any, the members of this So- 
ciety believe these small hernias produce. How 
much disability have those men actually got? 

The second point that I wish to discuss is the 
function, if any, of the periosteum as a bone-form- 
ing membrane. Dr. Giannestras has referred to the 
work of Leriche and Policard, which was published 
about 1926, as I remember it. About 1931, Gregg, 
of Edinburgh, published a very interesting book on 
the pathology of bone, and in that book he made 
this statement: “The osteogenetic ability of the 
periosteum remains unproved, and its non-partici- 
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pation as a lionc-forining membrane is now witiely 
accepted.” 

The work of Dr. Giannestras would seem to have 
added one more nail in the coflin of tiie ancient 
theory that the periosteum had very mucii to do as 
a bone-forming membrane. 

1 just wonder whether any member of this So- 
ciety really thinks that there is any such thing as a 
true osteoblast. Docs any member actually think 
that there is sueh a thing .as a cell that is capable of 
producing bone under any conditions of growth, 
whether in transplant or otherwise? You will ob- 
serve that I have used the words “true osteoblast.” 

Fredekic \V. Bancroet {New York, N.Y.): 
About 1915, antedating Dr. Murray’s work, 1 did a 
good deal of work on experimental bone formation 
and functions of the osteoblasts and of the peri- 
ostemn. The main experiment, which I think 
showed a good many of the factors involved, was 
taking a piece out of the radius in dogs, chopping 
it into small fragments and removing the perio- 
steum and replacing the bone fragments. The more 
one studied the microscopical repair of bone, the 
more one came to the realization that there w.as no 
such thing as an osteoblast. 

In the repair, blood vessels come in and there is 
granulation tissue with fibroblasts. Now, around 
these fibroblasts, one begins to see bone reaction; but 
if one goes to the borderline of this bone reaction, 
one finds a gradual transition between the so-called 
osteoblast and the fibroblast, and I defy anybody to 
say which is fibrobhast and which is osteoblast. As 
they come into the deposition of calcium around the 
granulation tissue a perfectly regular repair is 
formed, blood vessels come in, an area of areolar 
tissue around the blood vessels occur, and calcium 
deposition and fibroblasts in this surrounding tis- 
sue appear. 

One finds definite cartilage cells where there is 
motion. As one goes to transition between cartilage 
and fibroblast, one can say, “Here is a cartilage cell 
and there is a fibroblast,” but then there is a transi- 
tion area where one cannot differentiate. You can 
observe an intermediary zone and you and I might 
argue that one is a cartilage and the otiier, a fibro- 
blast. Therefore, it is my impression that bone for- 
mation is the result of deposition of calcium salts on 
granulation tissue, where the cell is caught in and is 
not the cause of the process. 

I think that is true with periosteum. We tried 
numerous places where one could transplant perios- 
teum. If j'ou transplant periosteum where there is a 
base rich in calcium, as in the bladder, you are apt 
to see bone formation. One can produce bone for- 
mation in the kidney by ligating its vessels and 
wrapping the omentum around it. Here one will 
find bone cells in the kidney itself. It is very hard 
to tell why. In the bladder, one may insert a fascia 
lata transplant and get true bone formation. 


Why do osteoblasts wander into the fascia lata 
that one uses for transplants in the bladder? Why 
do osleobl.asts wander into a kidney that has been 
deprived of its circulation and new circulation 
rc-c,stablishcd? 

The observer has to come to the conclusion that 
bone formation is a biochemical deposit of calcium 
on granulation tissue, and that the so-called fibro- 
bhist by metapLisia becomes an osteoblast. 

Marshall R. Urist (Boston, Mass.): Dr. 
Giannestras, prior to the time of the reading of his 
paper, had informally challenged me to defend my 
thesis on the mechanism of osteogenesis in healing 
fractures reported in four papers in the Journal oj 
Bone and Joint Surgery- between 1941 and 1943. 
The point of disagreement between us, .as 1 gather 
from his conclusions this morning, is the question 
of the function of the periosteum, a controverst' in 
the literature nearlj' three hundred years old. 
Briefly our view was that new bone comes from 
pre-existing bone tissue in response to the stimulus 
of injury. This applied to the replacement of bone 
grafts as well .as the hc.aling of fractures. In healing 
fractures which is the condition to which I should 
limit my remarks, the new bone forms by differ- 
entiation of osteoblasts beginning between the 
cortex and the periosteum some distance from the 
fracture line. There is little doubt .as to the identity 
of these cells or that they originate in the cambium 
Layer of the periosteum. The reaction of the perios- 
teum and tliis type of new bone formation also 
occurs not only with bone injury after trauma but 
also with infection or neoplasm. 

This is not tiie time for a discourse on the histo- 
physiology of the bone cell, even if I could answer, 
which 1 cannot, ail the important questions which 
I have heard this morning. Rather 1 would refer 
you to the recent work of McLean and Bloom and 
the tissue culture studies of Heinen, whose writings 
have been communicated thus far mainly to non- 
clinical audiences, but to whicli L subscribe and 
believe will one day be extended closer to our 
clinical problems. In healing fr.actures, just as in 
other conditions, we find that whenever bone 
trabeculae fo.rm, a specific cell is also present which 
can be identified histologically as an ostcobl.ast. 
Injured bone apparently has tlie effect of inducing 
the proliferation of osteoblasts connective tissue 
cells surrounding viable bone. In healing fractures 
the process is set off like a trigger mechanism and 
rapidly goes to the point of repair of the bone 
defect. 

It is established from a great number of well 
known experimental works, that a graft of perios- 
teum isolated from bone tissue gives little or no 
new bone formation. Our interpretation of this 
fact and the experiments of Dr. Gianncstr.as, is 
that the periosteum does not demonstrate osteo- 
genic potency without the stimulus of injured bone. 
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1 would assume tliat the cambium layer, whicli has 
a blood supply of terminal penetrating capillaries, 
dies when it is stripped up or transplanted into soft 
parts. Presumably after this happened in Dr. 
Giannestras operation, and without the osteogenic 
stimulus from injured bone, the surviving perios- 
teum failed to proliferate and produce osteoblasts 
or new bone. 

The lack of osteogenic potenej- in the trans- 
planted periosteum may be interpreted by Dr. 
Giannestras as evidence against the “osteoblastic 
theory” and as corroborative data for the “meta- 
plasia theory” of Leriche and Policard, the writings 
of Murray and Stirling, the e.\periments presented 
yesterday by Hudack and the remarks this morning 
of Dr. Bancroft. We believe that our experiments 
show that new bone formation in healing fractures 
comes with the formation of osteoblasts which 
develop from the periosteum and the endosteum, 
rather than by metaplasia of connective tissue cells 
directly into bone by such factors as small varia- 
tions in pH or local calcium ion concentration. To 
reconcile ourselves with the conclusions of Hudack, 
we would question the identity of matrix without 
bone cells. We wonder if the material which he 
finds between the filaments of Incite is old fibrin. 
Nearlj* everj’one would agree with Dr. Bancroft 
that osteoblasts do not wander into the bladder. 
However, as clearly demonstrated by Huggins 
ectopic bone develops from osteoblasts Jormed in 
connective tissues in contact with transplanted urin- 
ary bladder epithelium. We know only very little 
about the osteogenic stimulus in urinarj' bladder 
epithelium, for that matter any of the conditions 
which produce e.xtraskeletal bone formation, but 
new information appears to be coming into the 
scientific literature every day. 

Bo.\rd.m.\n M. Bosworth (Bronxville, N.Y.): I 
simply want to digress a minute and ask Dr. 
Giannestras if, when he did his biopsies, he found 
any evidence of what happens to his No. 60 cotton. 

Paul H. Harmon (Huntington, W. \'a.):That 
there are cells whose sole function is the elaboration 
of the type of intercellular matrix which we know 
as bone, is shown by the fact that there are malig- 
nant tumors, whose metastasizing cells have the 
power to form a more or less typical intercellular 
matrix of bone. This line of evidence, of course, 
gives no clues concerning the normal morphogenesis 
of bone, but indicates that there is a type of cell 
sufficienth’ difi'erentiated to form the typical malig- 
nant tumor, on occasion. 

The common occurrence of bone in the urinary 
tract, especially in the bladder wall, is explained, 
in part, by the ricli content of urinary tract epithe- 
lium in phosphatase. The property of urinary 
bladder epithelium to form bone when traumatized 
in the presence of foreign bodies, has been the 


contraindicating factor to the use of non-absorbabic 
suture material for the repair of bladder wounds. 
When cotton or silk is so used, calcification and 
often ossification occurs about the sutures. 

Harry E. Mock (Chicago, III.): I had the 
temerity in May, 1928 to publish a paper on pure 
periosteal transplants in ununited fractures. I can- 
not resist speaking here as a clinician. In my studies 
and experience, pure periosteal transplants placed 
about the site of an ununited fracture even with 
loss of bone substance between the fractured ends 
did result in union. 

During those experiments on dogs, when we 
would transplant periosteum in the soft tissue 
where there was no function called for and where 
it did not belong, we never got bone. But when we 
put it about the bone and attached it to the bone, 
it did beget bone or, rather, it did stimulate the 
growth of bone and resulted in union. 

Following the Frenchman’s work — I cannot 
think of his name — and others, we have since 
attached small particles of cortex to the periosteum, 
thus giving a containing membrane with some bone 
material and this stimulated the growth of bone 
quicker. I do not think the fact that the essaj'ist 
proved that his transplanted periosteum failed to 
Beget bone out where bone was not intended to be 
proves that periosteum has no value in ununited 
fractures. 

Nicholas J. Giannestras (closing): Gentlemen, 
my head is bloody but unbowed. 

I would like to thank Dr. McKim for his discus- 
sion. I agree with him that in small muscle hernias, 
this type of surgery is definitely not indicated. 

I asked Dr. Urist, rather than challenged him, to 
discuss the paper because I thought he certainly 
had something to contribute, and I am glad that 
he did come up to discuss this thing, because I 
admit that I do not know as much about bone 
physiology as he does, since he has done so much 
e.xperimcntal work. But it was simply the fact that 
here was something to bring out a discussion, so 
that we could possibly get various ideas about the 
matter. 

He brought out the fact that the cambium layer 
died in the periosteum and therefore did not beget 
bone. The one statement that I still cannot under- 
stand is how he comes to the conclusion and how 
Dr. Urist can differentiate a resting osteoblast from 
a fibroblast. Probably that may be splitting hairs 
but I have tried in my own way to find out how to 
differentiate between a fibroblast and an osteo- 
blast in the normal periosteum when sections have 
been made of it, and I agree with Dr. Bancroft 
that it is a rather difficult thing to do. 

As far as the cotton sutures go. Dr. Bosworth, 
they were still in there. They had not been 
absorbed. 



PRACTICAL PROCEDURES FOR THE CORRECTION OF 
SCAR CONTRACTURES OF THE HAND=*= - 


Paul W. Greeley, m.d. 
Chicago, Illinois 


S CAR contractures of the hands and lingers 
commonly arise from spontaneous ircal- 
ing of deep second or third degree burns, 
from avulsions of skin, certain lacerated 
wounds, or poorly planned surgical incisions. 
The correction of the majority of lesions of this 
type is not ordinarily dilTicult, provided certain 
fundamental principles are kept in mind wlien 
planning the type of repair. 

The hand is a highly kinetic organ and when 
deciding upon the procedure to use in correcting 
a scar contracture, a type of operation must be 
utilized that will not interfere with the normal 
hand and finger mechanism. It must be re- 
membered that all scars tend to contract and 
that any incision or suture line that runs paral- ^ 
lel to a flexor or extensor surface will in all likeli- 
hood result ultimately In a hypertrophic scar 
that will produce a contracture. Hence, all inci- 
sions, suture lines and skin graft edges must be 
calculated so that they will fall eitiier trans- 
versely or obliquely across the longitudinal axis 
of the flexor or extensor surfaces of the hands 
and fingers. If this design is carried out and a 
postoperative shortening of the suture line 
should occur, the pull will loose its force 
In a lateral direction and therefore will not 
interfere with the normal flexion and extension 
mechanisms. 

OPERATIVE PROCEDURES 

Whenever possible, one should always utilize 
local tissues when reconstructing hand con- 
tractures if the skin loss has not been too great. 
Not onij' is the operation simpler but normal 
hand skin gives the best functional result. Skin 
grafts are a substitute to be used onlj' when 
adequate tissue is not available for local use. 
Normal hand skin withstands daily trauma 
"better and sensation is more nearly normal. 
Stereognosis can never be replaced bj" skin 
grafts from other areas since the special organs 
for this sensation are found only in the pacinian 
corpuscles located normally in the finger pulps. 


Consequently, when correcting linear contrac- 
tures wherein there is sufficient available skin 
along the borders, a single or multiple Z-plasty 
will give the best result with minimum surgery. 
(Figs. I, 2 A and n.) The use of this procedure, 
however, is limited to the amount of available 
skin flap on either side of the wound after exci- 
sion of the contracting scar. Larger defects, by 
necessity, must be covered witli a carefully 
selected type of skin graft. 

When the necessity for the use of a skin graft 
arises, some type of free graft, cither full-thick- 
ness or split-thickness as indicated, must always 
be utilized when there is an adequate subcutan- 
eous fat pad present that covers the underlying 
tendons, bones and joints. If this fat pad has 
been lost in the original injury or its subsequent 
complications, one must be prepared to cover 
the defect witir a flap of skin to which a fat pad 
is attached. 

It is the experience of plastic surgeons doing 
considerable amount of hand surgery, that the 
best functional results occur after replacement 
of the skin on flexor surfaces when free full- 
thickness or \\’^olfe grafts are employed. This 
type of graft will gi\‘e the maximum degree ol 
elasticity and the best surface bearing qualities. 
(Figs. 1, 3A, 3B, 4 A, 4B, 5A, 5b). 

On the other hand, one may use thick split- 
thickness skin grafts on the extensor surfaces to 
great practical ad\’antage. These grafts are 
simpler to cut and may grow and they Avill 
supply sufficient elasticity and surface bearing 
qualities to cover defects on the backs of the 
hands and fingers. While one could also use 
the free full-thickness graft in this location, the 
comparative simplicity associated with the 
split-thickness skin graft for extensor surface 
defects has made it almost a standardized pro- 
cedure. (Figs. 6a and b.) 

Again It should be pointed out that in using 
either of these tj-pes of free skin grafts, one 
must alwaj's avoid a straight suture line along 
the graft edge when this line runs parallel to 
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Fig. I, Siiowing points of importance in correction of flexion scar contractures 
of the fingers. Note creation of staggered suture lines. Z-plastics preferable 
\Yhen adequate border skin is available. 



A . B 

Fig. 2 . flexion scar contr.actures at site of suture Fnes in poorly planned syndactylism operation, b, linear 
scar replaced by zigzag line following triple Z-plastj' of fourth and fifth fingers. 
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Fig. 3. A, inefficient hand following traumatic loss of fourth and fifth fingers plus complicating severe fle-xion 
contracture of mid-finger, b, mid-finger straightened after removal of contracting scar. Resulting defect on 
finger covered by Z-plasty and that of palm and base of finger by free full-thickness skin graft. (Reproduced 
through courtesy of U. S. Naval Hospital, Oakland, California.) 



Fig. 4. A, inferior result following correction of scar contracture of palm where split skin graft had been 
utilized. Linear scar along ulnar border adds a further complication, b, replacement of thin graft by free 
full-thickness skin graft which will give greater elasticitj* and wear resistant qualities on palm. Also note 
staggering of edges along gmft. 
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the length of the hand and fingers. (Fig. i.) It 
may be necessary to sacrifice some normal skin 
along the border in order to create a diamond- 
shaped defect. The purpose, of course, is to end 
with a staggered suture line that will not pre- 
dispose to a potential subsequent postoperative 
contracture as healing occurs. (Figs. 4A, 4B and 
10). 

I'hc use of pedicle flaps In the reconstruction 
of surface defects of the hands is limited to 
those eases in which it is necessary to replace 
the subcutaneous fat pad as well. These condi- 
tions arise chiclly when after excision of all scar 
tissue, the underlying tendon, bone or joints 
may become exposed. Often in cases of this 
type, future bone, tendon or peripheral nerve 
surgery may be anticipated. It therefore be- 
comes necessary to cover lesions in this category 
with a pedicle flap so that such future surgery 
may be executed without fear of damaging the 
new skin covering and also that normal tendon 
and joint function may be expected without 
adherence to the new covering. 

The use of pedicle flaps is more laborious and 
the eo^•ering somewhat bulky by comparison 
with free grafts. Hence the indications for this 
covering should be well defined, ^^1lether a 
direct flap or a tubed pedicle flap is employed 
is of no diflcrcnce in the net result. The chief 
advantage of the direct flap is that its use en- 


tails a much more rapid procedure. Against 
this, the tubed pedicle involves more stages but 
is a closed wound which eliminates considerable 
potential contamination during the period of 
transfer. (Figs. 7 .\, 7b, 8a, 8b, g.\, pB, ioa, iob 
and 1 1.) 

One final practical point deals with the selec- 
tion of the donor site from which cither a free 
graft or pedicle flap is taken. Always try to find 
an area that is free of hair when replacing 
defects on flexor surfaces. Patients complain 
endlessly over persistently growing hair in 
these skin transplants, even to the point 
wherein they frequently overlook an otherwise 
excellent functional and cosmetic result. The 
careful preoperative selection of the site from 
which the graft is to be taken will rcadil>- 
eliminate this annoying complaint. 

SUM.MARY 

1. All incisions, suture lines and skin graft 
edges on hand and finger surfaces must be cal- 
culated so that they will fall either transversely 
or obliquely across the longitudinal axis. 

2. Free full-thickness skin grafts give the 
best surface-bearing qualities and maximum 
degree of elasticity on flexor surfaces. Thick 
split-thickness grafts provide adequate cover- 
ing for ex-tensor surface defects and arc pre- 
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A n 

Fig. 7 . A, deep ilexion contracture of index finger. Excision of scar left tendons uncovered. », correction 
following application of direct flap of skin plus subcutaneous fat. Functional result excellent but flap cover- 
ings arc always more bulky. 



A B 


Fig. S. a, flexion contr.acture of ring and little finger due to deep scarring of upper arm. 

Defect had been repaired elsewhere with pinch grafts with no improvement, d, scar 
excised and underlying muscles freed. Defect covered by adjacent border flap of skin and 
subcutaneous fat. Donor area from wliich flap was procured closed with split tiiickness 
skin graft. 

ferrod iu this urea because of the simpler those instances in which it is necessary to carry 
technic associated with their use. subcutaneous fat with the skin grafts. This con- 

3. The use of pedicle flaps is reserved for dition arises primarily in covering exposed 
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Fig. 1 1. Tills problem was similar to that of Figure qa. The defect, 
iiowever, was covered by a previously tubed pedicle flap. Tliis 
method is much slower tlian when direct Haps arc used but lias the 
advantage of offering closed surface areas at all points, thus elimi- 
nating contamination. 


DISCUSSION 

SxnRi-i.NG Bunnell (San Francisco, Calif.): It 
was my good fortune to have seen and admired the 
work of Dr. Greeley at. the Oakland Naval Hos- 
pital, and I am in complete agreement with his 
paper. 

In furnishing cover to a hand we must consider: 
(i) liberation for nutrition, (2) freedom for com- 
plete motion and (3) special tactile surface. Skin 
applied as a mere patch falls far short of this. 

A scar binds a hand and pulls from all directions, 
i)oth surface and deep, spoiling the iiulritiim. 
Strangled nerves, blood and lymph vessels need 
liberation. If the cicatri.x is in the wrist or forearm, 
which is the onfy source of supply to the hand, it 
pulls to itself from all directions, the effect being 
a veritable girdle even if the cicatrix covers only 
one-third of the circumference. To liberate we ex- 
cise the complete scar, not leaving any cicatricial 
borders. The edges are then undermined until the 
skin retracts to its normal tension. At a later oper- 
ation the deep scar is excised. Then the hand opens 
up, is liberated and can breathe again and thrive. 
All of the tissues will improve. 

For Jrccdom of nm.'imrthere should be ample skin 
to cover the hand when in every possible position, 
and of freedom from any restricting scars. Grafted 
skin itself, whether by the free or pedicle method, 
e.xpands enough to cover witli normal tension, but 
it is the borders that contract and inhibit motion. 
If borders are placed along directions of push and 
pull, that is, if they cross ilcxion creases at or near 


a right angle, thej" will be subject to the irritation 
of push and pull and so will contract to a hyper- 
trophic cord limiting motion. 

Some c.xamplcs arc as follows, A longitudinal scar 
along wrist, hand and lingers, whether volar or 
dorsal, will result in flexion contracture. A longi- 
tudinal scar on the back, front or side of the wrist 
will become a contracting cord as the wrist is a 
universal joint. A scar across the dorsum of the 
hand will contract and limit opposition of the 
thumb. A scar paralleling any web will make a 
flexion contracture inhibiting spreading of the 
adjoining digits. In a finger, a scar, if longitudinal, ' 
should be in the mid-lateral line. Only this line is 
free from push and pull. A lalcrovolar or latcrodor- 
sal longitudinal scar will, from motions.^ of the 
linger, become a contracting scar. Skin grafts across 
the thumb cleft should be diamond-shaped, reach- 
ing from the hinge in front to the hinge in back so 
as to give free abduction of the thumb. AH skin 
grafts, whether free or pedicle, should have their 
borders so placed that they arc free from push and 
pull. If they are not, they should be zigzagged or 
waved. All this is because the hand is a mobile 
organ. 

Tbc hand is a tactile organ. W'henevcr possible 
the pulps of the first three digits, the eyes of the 
hand, should be covered by normal hand skin with 
its nerve supph' to give stereognosis. This is done 
by transposing good skin in place of grafted skin or 
by filleting a finger to use its tactile pulp. 

Dome-shaped pedicles are grotesque. They do 
not convey more skin as it is the borders that limit 
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motion. The surplus fat is parasitic. The pedicle 
requires two- operations to be defatted. A pedicle 
llap to the hand should be Hat relying on the rich 
circulation between the skin and the fat. 

A final point is that hands are prone to stiiTen. 
Any open wound stiffens a hand. Therefore, all 
pedicle skin flaps to hands should be rendered 
aseptic by either tubing them or closing them in 
with skin graft. 

Ai-FRtD W. Fahmkk (Toronto, Ginada): 1 wish 
to exprc.ss myself as being in comijlete accord with 
Dr. Greeley on all that he has stated in his paper, 
and after hearing the Master, there is not much left 
for me to say. 

There was one point that I thouglit I should 
mention, however, and it was related not to a 
matter of technic and how one does the operation, 
but whether it should be done at all. In all hand 
cases, one sits down with the patient beforehand 
and goes over with him what he is going to do with 
that hand in the future, if possible. It may be badly 
injured and he will never return to his previous work 
at all. He will have to look for a new job, and there 
is no use doing a lot of unnecessary, high-class 
technical surgery on a hand that is not going to be 
any use to him for the job to which he is not going. 

The next point that 1 was going to make has 
already been made by Dr. Bunnell, that is, direct 
shifts of pedicles to hands do not have to be left 
open. As a matter of fact, it is common practice, 
of course, to close them, either by a partial- 
thickness skin dressing or tube. By shifting the skin 
which is based on vessels, one can obtain a long 
pedicle for a direct shift without any trouble. For 
instance an abdominal Haj) of considerable size 
may be shifted directly if based on the superficial 
epigastric vessels. 

In adduction contractures of the thumb, in my 
• opinion, the most important joint to have free 
motion, is the carpometacarpal joint. This means 
that the incision in the web must be deep, very 
much lower than it is in a normal hand, because 
there may be some return of contracture. Into the 
web is placed a free graft or a pedicle graft, usually 
the latter. 

Also, when that is done, it is necessary to free the 
muscles at their insertions, and it is not necessary in 
my opinion to reinsert them carefully by any 
complicated methods. There is enough reattach- 
ment with fibrous tissue to give one good power in 
adduction of the first metacarpal bone. 

Attention must be paid in grafting to the webs 
of the fingers. Very often it is not possible in large 
grafts of the dorsal surface of the hand to graft so 
that in one stage the webs are satisfactorj’. If they 
are going to be satisfactory extra skin has to be 
inset, and those lines which are made in the webs 
must be long. I do not think there is anything at all 
against putting on the large graft and doing the 


minor operations with a little extra skin at a later 
date. 

Nothing was said about splinting of the hand, 
particularly in relation to the grafts on the anterior 
surface. Following replacement with free grafts on 
the anterior surface (and particularly in children) 
prolonged |)osto)Jerntive splinting in a position of 
extension is a necessity unless one is willing to 
undertake further operative procedures. When the 
patient goes home, and for many months after the 
graft.s have been placed on the anterior surface, it is 
necessary for a child to wear a splint at night and 
probably for the rest period in the day, to hold the 
hand in full extension and not in the relaxed posi- 
tion, or shrinking will occur and the patient will 
have, particularly in the syndactylism cases, a 
return of contracture. One can accept that .as 
inevitable if one uishes to do plastic operations on 
ihent at a later date, 

.Another point is that very often amputation of a 
finger or jrortion of a hand is indicated or- dictated 
due to the ea)nomicaI point of view. To do a 
complicated series of operations for a contracture 
in the hope of getting a mobile useful hand or 
finger is not dictated when the whole situation 
can be .settled by amputating that finger or a 
section of a hand, using the skin from the ampu- 
tated finger either as a free graft for other portions 
of the hand or using it as a pedicle ^raft on the 
dorsal surface or on the anterior surface of the 
hand, as the case may be. 

The little finger deserves special consideration in 
grafting of the dorsal surface of the hand in that the 
fifth metacarpal is so mobile and there is a tendency 
not to place the lateral scar far enough around on 
the side of the hand. 

1 think those arc the main points I had in mind in 
discussing Dr. Greclc\ ’s presentation. 

Paul W. Greeley (closing): 1 am sure that %ye 
all agree with both Dr. Bunnell and Dr. Farmer in 
everything that they had to contribute to the 
initial points that 1 brought forth. 

I would like to rc-emphasize the point that Dr. 
Bunnell made, that is, in removing the contracting 
scar, it all has to be removed, not just part of it 
but all of it. It has to be removed widely. I think 
many times an individual who is not loo familiar 
with this type of surgery is apt to be a little bit 
timid and will remove only what he thinks is 
necessary to straighten out the fingers at that 
particular moment. However, if some sc.sr has been 
left, it may cause the contracture to recur. 

Even though one h.as to put on large grafts, it is 
of minor consequence. Large grafts have to be put 
on if the defect is large. In other words, always 
make certain that all of the scar is removed so that 
there will be no possible tendency toward con- 
tracture, irrespective of the amount of surface 
covering which you have to apply. 



OBSERVATIONS ON THE MANAGEMENT OF 
SUPPURATIVE ARTHRITIS OF THE KNEE JOINT* 


Oscar P. Hampton, Jr., m.d. 
St. Louis, Missouri 


T he purpose of this paper is to outline 
significant changes in the management of 
suppurative arthritis of the knee joint 
developing and based upon experiences during 
World War ii in the Mediterranean Theater of 
Operations. Suppurative arthritis in this ex- 
perience was superimposed on wounds and, 
therefore, the more comparable infections in 
the knee joint in civilian surgery are those 
following penetrating, lacerated and operative 
wounds. It appears, howe^’^er, that the same 
principles are applicable to blood-borne sup- 
purati^’e arthritis. 

Wounds involving the knee joint are serious 
wounds*'* not only because the damage at 
wounding is immediately prejudicial to sub- 
sequent function, but of greater importance 
because each is potentially a suppurative 
arthritis endangering life and limb. The re- 
ported results with suppurative arthritis of the 
knee joint during Wprld War i and the early 
part of World War ii revealed that the ravages 
of sepsis had often lead to death or amputa- 
tion. Even if these had been avoided, many 
joints became totally destroyed resulting in 
fusion. 

Frankau® records that in the British Army in 
the early stages of World War i, principally 
because of sepsis, the death rate from wounds of 
the knee joint was high and that So per cent of 
those complicated by fracture resulted in 
amputation. Later in that experience, the 
amputation rate fell to 25 per cent in 1916 and 
to only 7 per cent in 1917, while the death rate 
declined to 8 per cent. Buxton reporting 273 
wounds of the knee joint treated in a base 
hospital during two Libyan campaigns in 
World War ii cites incidences of 34.8 per cent 
suppurative arthritis, 4.4 per cent amputation 
and 1.8 per cent mortality. Ogilvie,-® also of the 
British Army, while recommending free drain- 
age for suppurative arthritis, based upon 
experiences in World ^^^ar ii, stated that the 
battle against sepsis was usually decided in 
four days and that, if in that time the septic 


process was not controlled, amputation was 
necessary to save life. 

The French in the last and this war accepted 
that once a suppurative arthritis was estab- 
lished, the joint was doomed and that life and 
limb were endangered. Fear of these dire 
consequences and a desire to provide adequate 
drainage had lead 'them to employ primarN'^ 
resection as a prophylactic measure in the 
severely damaged joint, recognized as especi- 
ally vulnerable to sepsis, and secondary resection 
as a therapeutic measure for acute or chronic 
suppurative arthritis if the infection failed to 
respond quickly to long anterolateral incisions 
and thorough immobilization. Throughout 
World War 11, French, Russian*® and German®® 
surgeons practiced resection extensively rather 
than risk the hazards of knee joint suppuration. 

In American and English experience during 
and following World War i and the earh'^ part 
of World War ii, the loss of life or limb had not 
been sufficiently frequent to warrant this 
radical almost prophylactic operative proce- 
dure. Wide incision, drainage and immobiliza- 
tion, and in World War ii, the use of 
chemo therapy, had usually controlled the infec- 
tious process without death or amputation al- 
though residual function was often nil or greatly 
impaired. 'Pool,®* in the Surgeon General’s his- 
tory of World War i, however, recommended 
resection for suppurative arthritis superimposed 
on a severely damaged joint. 

Suppurative arthritis complicating wounds 
of the knee joint may be classified as potential 
and established. With every penetrating wound, 
the joint is contaminated and a potentially 
suppurative arthritis exists. Sepsis is not 
established, however, until there is septic de- 
composition of tissues destroyed by the agents 
of wounding or by the action of the infecting 
organisms with the formation of pus. Usually, 
several days and not merely a few hours are 
required for suppurative arthritis to become 
fully established, and then there is continuing 
destruction of articular cartilage and other 
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intra-aiticular fibrocartilagenous structures b3’- 
the proteolj’tic enz^^mes in the pus. 

As was learned in World War i and relearned 
in World War n, the indicated management of 
potential or impending suppurative arthritis 
following wounds of the knee joint includes 
wide arthrotom^’’ in the location which pro- 
vides the maximum of intra-articular exposure, 
thorough excision of all devitalized articular 
cartilage and small fragments of bone, removal 
of foreign bodies and old blood clot, thorough 
irrigation of the joint cavity and closure of the 
joint space by suture of the sjmoA'ia. Local and 
S3'stemic penicillin therap3^ and thorough 
immobilization by a single hip spica or Tobruk 
splint were highb”^ important adjuvants in 
avoiding established, sepsis during World War 
n. This regimen held the incidence of estab- 
lished suppurative arthritis to a minimum, 
and it appears reasonable to state that this 
complication developed ont3'- u'hen foreign 
niateriai and intra-articular devitalized tissue 
were not or could not be thorough^ excised 
or when soft tissue loss was so great that the 
joint necessarily was left wide open. 

In the earl3'- phases of this experience, not 
infrequentl3f an infectious process was pre- 
vented b3f thorough intra-articular surger3'^; but 
because the time lag from wounding to surger3' 
had exceeded eight hours, fear of enclosing a 
suppurative process led to the omission of 
S 3 ’’novial suture in order to provide continuous 
drainage. This was done despite the advice 
of Pool,'® following World War i, who had 
stated that after the joint cavit3' had been 
thorough^’' cleaned, closure of the s3movial 
membrane was permissible and indicated for 
as long as twent3'-four hours after injur3". He 
attributed the poor results in wounds of the 
knee joint in the earb' part of World War 1, 
in part, to “an undervaluation on the part of 
surgeons, of the resistance to infection which 
the synovial membrane of the joint offers.” 
Others also have emphasized apparent 

antibacterial properties of the s3movial fluid. 

When closure was omitted following ade- 
quate intra-articular surger3', n suppurative 
arthritis with continuing destruction of ar- 
ticular cartilage was usualb^ avoided, but 
wound healing was slow and scar tissue 
formation about the suprapatellar pouch was 
excessive. The resulting limitation of motion 
appeared to exceed that which the severit3’' of 
the wound seemed to warrant. With increasing 


e.xperience, closure of the s3movia was eni- 
plo3’'ed in wounds of twent3'^-four or more hours’ 
duration. Without doubt, the desire to close 
the joint, stimulated the surgeon to more 
thorough excisional surger3' in the joint. 

Other eari3’' observations indicated that, if 
gross dirt and foreign bodies u'ere removed, the 
incidence of established suppurative arthritis 
varied with the extent of damage to the joint 
and the adequacy of the excisional surgery." 
This complication seldom, if ever, was ob- 
served u'hen the intra-articular bone and 
cartilage damage was minimal or absent and it 
was, indeed, rare, when the damage was 
moderate if surger3' was adequate. With only 
moderate damage and inadequate intra-artic- 
ular surger3y however, sepsis with destruction 
of the joint often followed. Compound com- 
minuted fractures of the patella or cond3'lar 
fractures of the femur or tibia were a likely 
source of such a septic process. With severe 
intra-articular damage, septic arthritis was the 
rule. In each, the joint had been destro3xd at 
wounding and an ank3dosed knee in the func- 
tional position was the best that could be ex- 
pected. Even though the joint was destroy'ed 
and prolonged suppuration with toxemia was 
iikel3% resection of the joint was not considered. 

During the phase of these observations, the 
therap3' of suppurative arthritis was based 
upon wide parapatellar incisions for continuous 
drainage, immobilization and antibiotics as had 
been recommended b3’^ practical^'- ever3' aii- 
thorit3y'-»"®"®"S"®'=<’-»-« reporting on this 
subject, prior to and during the earb"^ phases of 
World War si. Fortunatel3y the regimen was 
usuan3’' successful in preventing loss of limb or 
life. In some, the infectious process subsided 
without further septic destruction of the 
articular surfaces of the femur and tibia but 
scar formation about the incisions appeared to 
limit excessive^’’ the subsequent function. In 
man3'‘ others, however, there was lingering 
sepsis, slow destruction of the joint'® and low 
grade toxemia. In the severe^'' damaged joints 
with suppurative arthritis, drainage was 
alwa3’'s prolonged and there was usualb' evi- 
dence of chronic sepsis. More favorable results 
appeared possible. 

Subsequentby the therap3’’ of suppurati\'e 
arthritis was revamped upon the basis tliat, 
with foreign bodies and material removed, 
suppuration within the knee joint developed 
and persisted onfy when there was retained de- 
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vitalized articular cartilage, a structure of 
recognized avascularit}" and low resistance to 
infection, and that adequate and complete 
drainage of fluid from the knee joint was not 
surgicall}' feasible, drainage incisions serving 
only as safety valves to prevent the accumu- 
lation under pressure of fluid within the joint. 
Since drainage was often ineffective, it did not 
prevent the continuing destruction of articular 
cartilage and the menisci and, in addition, 
continuous drainage impaired any antibacterial 
action of the synovial fluid. Moreover, drainage 
openings left the joint open to secondary in- 
vaders and jeopardized the nutrition of the 
articular cartilage. Finally, the subsequent 
range of knee joint motion was excessively 
impaired even if sepsis was controlled. 

It was, therefore, concluded that continuous 
drainage of the knee joint cavity was not only 
ineffective but was contraindicated and that 
the therapy of established suppurative arthritis 
should be based upon the same principles which 
had been successfulh’’ employed in the manage- 
ment of potential or impending infection. To 
that end, the following regimen was applied in 
the presence of Impending or established sup- 
purative arthritis regardless of the time fag 
since wounding or the duration of the sepsis. 

The joint cavity was exposed by adequate 
medial and/or lateral parapatellar incisions. 
Any retained foreign bodies were removed, of 
course, and all devitalized articular cartilage 
destroyed at wounding or by sepsis was 
excised. In sepsis of several days’ duration, the 
menisci were often soft and friable and, if so, 
these too were e.xcised. Old blood clot and exu- 
date were cleaned from the joint cavity. Only 
healthy living tissue remained. Thereafter, the 
joint s3'’novia was closed. In the presence of 
soft tissue loss, rotation of a flap of skin or a 
fascial graft was emploj'ed to achieve a closed 
joint. Onlj' when hope of future function of the 
joint was abandoned was it left open. Peni- 
cillin solution was instilled into the joint cavity, 
and, obviouslj", the closed joint aided in the 
retention of this antibacterial agent. The ex- 
tremity was then well immobilized in a single 
hip spica or, on occasion, a Tobruk splint. 
Penicillin therapj* sj'stematicalh' was initiated. 

Thereafter, anj' reaccumulation of fluid in 
the joint was aspirated through a window in the 
cast at interv’als of twenty-four to foitj-eight 
hours with the reinstillation of penicillin. As a 
rule, however, little fluid reaccumulated. 


When danger of continuing sepsis (which would 
have resulted on!}'’ from incomplete intra- 
articular surger^J was ' past, usuallj^ five to 
seven daj's later, the remaining soft part 
wound was sutured. When the wound was 
healed suflicientlj’’, usuall}' about twelve to 
fourteen daj'^s after the arthrotomj^ immobili- 
zation was discontinued in favor of mobilization 
in balanced suspension using a Thomas splint 
with Pierson attachment. Active and passive 
movement of the knee joint was gradualh'' 
increased. 

This regimen, when the intra-articular 
damage did not preclude its application, was 
highlj'- successful in reducing morbidity and 
predisposed to the maximum return of function 
of the extremity. In those joints so severel}’^ 
damaged at wounding or by the septic process 
that complete excision of all devitalized tissue 
precluded subsequent function of the joint, the 
sepsis was eliminated and what is believed to 
be the optimal result was achieved bj"^ resection 
of the joint. These resections were, in effect, 
onlj'- thorough excision of dead and devitalized 
bone and cartilage which had been destroj-^ed 
W the missile of wounding or bj’’ the infectious 
process. The amount of dead tissue predeter- 
mined the e.vtent of excision and, .therefore, 
the resulting shortening of the extremity. The 
lower end of the femur and the upper end of 
the tibia were carefullj’- held in approximation 
therebj’- eliminating the dead space and pre- 
disposing to rapid union and wound healing. 

Several illustrated cases are herewith re- 
ported as typical of this experience: 

CASE REPORTS 

Case i. This patient received a penetrating 
wound of the left knee on medial side on i, 
1944. Several hours after injurj’-, the knee joint 
was opened through a medial parapatellar incision 
and the foreign body embedded in the medial 
femoral condjde was removed. The joint capsule 
was sutured. Penicillin was instilled in the joint, 
sj'stemic penicillin therapy was initiated, and a toe- 
to-groin plaster cast was applied. 

When observed several days later in a base 
hospital, the knee was painful and swollen and pus 
Avas oozing from the incision. Through a large 
needle, an effort was made to irrigate the joint 
and penicillin was instilled. The patient was run- 
ning a low grade septic course, with temperature 
ranging from 98 ° to ioi. 4 °f. 

Thirteen days after injurj% the temperature was 
ioi°F., the knee was swollen, boggy and tender, a 
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Fig. I. A, Gise i. pivotograpli of the interior of the knce"at the time of the second arthrotomy. The 
edge of the damage to the articular cartilage is visible. Note the intense hyperemia, b, in three weeks the 
operative wound is healed and the joint is normal in size. 




Fig. I. c, Case i. reproduction of anteroposterior roentgenogram taken nine months later. The extent 
of condylar damage is demonstrated, d, the range of knee motion nine months later. Complete e.\ten- 
sion was possible but is not shown here. 


seropurulent discharge* leaked from the joint and 
maggots crawled from the wound. 

The joint was reopened and the old wound was 
extended. Maggots again were present. A piece of 
woolen cloth and from beneath it a devitalized area 
of articular cartilage about i inch in diameter 
depressed into a defect in the medial femoral con- 
djde were removed. The defect was trimmed evenly 
and the joint was thoroughly inspected for further 
damage but none was found. The medial meniscus 
was dull in appearance but was not friable, so it 
was not removed. After thorough irrigation, the 
synovial membrane of the capsule was closed and 
the Joint was filled with penicillin. Immobilization 
Avas achieved by means of a Tobruk splint. 

On the second and third days after operation, a 


small amount of synovial fluid was aspirated and 
the joint was irrigated and filled with penicillin 
through a large needle. On July 19, six days after 
the surgerj’, the soft part wound was sutured. 
Quadriceps e.xercises were instituted. 

On August 7 the wounds were healed and move- 
ment of knee joint was started. All joint reaction 
subsided and, five weeks after surgery for the 
suppurative arthritis, the active range of motion 
was about 1 5 degrees. The patient Avas then evacu- 
ated to the Zone of the Interior Avith remOA'able 
splinting for use at night as a precaution against 
flexion contracture. 

At a check-up e.xamfnation made on April $, 
1945, nine months later, the patient A\-as observed 
AAith all AA’ounds healed and an active range of knee 
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Fig. 2. Case ii. Artists’s cx)nception of the surgical procedure carried out oa April 6lh. The extent of 
bone loss is not shown. (From Ann, Surg., 123: 240, 1046.} 


motion from full extension to loo degrees. The was the most important factor in the achieve- 
knee was reasonably stable and the patient had no ment of excellent result. It may be noted that, 
complaint other Lhan his restricted motion. presence of inadequate initial surgery 

Commen/. Tliis case illustrates the necessity- deHtalized tissue retained, pemcillin 

for and the efiectiveness of an aggressive sur- therapy did not prevent sepsis. 

gical program in early kn^ 'joint sepsis. A soldier received a high explosive 

UmiousK, drainage tilonevould not hate con- shed fragment wound on Februarj' 20, 1944, with 
irolied the sepsis or have prevented complete a compound comminuted fracture of the left femur 
destruction of the joint. The excisional surgert' in the distal third. .After transfer to a base hospital 
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A 

Fig. 3. A, Case in, anteroposterior and lateral roentgenograms show tlie multiple foreign bodies in 
the joint. 



B c 

Fig. 3. B, Case ni. photograph of the bulging knee, before surgerj-, on the fourteenth day after 
■Bjury. c, several areas of damage to the articular cartilage are revealed by the medial arthrolomy 
incision. 


and the institution of skeletal traction, the wound 
became grossly septic and it was obvious that the 
left knee joint was swollen. Following the aspiration 
of purulent material, the joint was drained by 
bilateral parapatellar incisions and the fracture 


site was drained by extending proximally the 
compounding wound over the lateral surface. 
Thereafter, the patient ran a low grade septic 
course. Purulent drainage from the fracture site 
and incisions of the knee continued. 
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A B 

Fig. 4. A, Case iv. shows the swollen joint and the granvilating wound, with pus draiiting from the open- 
ing in the center, as they appeared in the operating room on October 21, 1944, fifteen days after the 
wound had been received, n, photograph of the medial arthrotomy incision. Inflamed synovial membrane 
and the partially necrotic cartilage of the comminuted patella arc poorly visualized. The small piece 
of woolen cloth is shown on tlie gauze at the left of the incision. The quadriceps pouch was filled with 
a coagulated fibrinous exudate. 



Fig. 4. c, Case iv. following removal of the patella and cleansing of the joint, the synovial membrane 
of the arthrotomy incision and the defect in the old wound were sutured (plus a few sutures in the ten- 
don). The joint was filled with penicillin, d, the fragments of patella, some of the fibrinous exudate and 
the bit of cloth removed from the joint arc shown. 


Six weeks later, after penicillin therapj' was 
instituted and 1,500 cc. of blood were given, 
abscesses in the proximal thigh were drained by 
liberal incisions and pos.terior drainage of the 
fracture site was established. 

Five days later, through the compounding 
wound, the comminuted fracture was stabilized in 
reduction by four screws and the knee was opened 
by extending the incision distally. The articular 
cartilage of the patella was soft, eroded and de- 
tached. There was spot erosion of the articular 
cartilage of the femur and tibia at the points of 
contact and where the patella had rested upon the 
femur. The patella was removed, the edges of 
eroded cartilage were trimmed and the bases were 


curetted. The joint was thoroughly irrigated, 
closed and filled with penicillin. 

All reaction about the knee subsided and the 
wounds of the thigh healed slowly. Two weeks after 
surgerj' on the knee joint, passive motion through 
a 10 degree arch was carried out daily until the 
patient was evacuated to the Zone of the Interior 
in a hip spica in May. 

The fracture of the femur united but it was neces- 
sary to remove two small sequestra and the screws 
before wound healing was achieved. Knee motion 
was limited to about 15 degrees. Unfortunately, in 
late December, of 1944, he suffered a refracture 
of his femur at the site of bone loss. Thereafter, 
immobilization was quite prolonged. 
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Fic. 4. E, Case IV. the skin has been sutured and the joint resplinted (October .26th). v, demonstrates 
the range of active painless motion of the knee on November 17th, Quadriceps power was sufficient to 
extend the knee but a hand held the foot for the photograph. 


Comment, The excisional surgery within the 
knee joint followed Bj" closure and adequate 
penicillin therapy prevented the continuing 
destruction of the articular cartilage of the 
joint. Ten to 15 degrees of motion was pre- 
served. This appears preferable to the fusion 
which probably would have occurred with 
onl3' drainage of the joint. It appears reason- 
able to state that if the low grade suppurative 
arthritis had been his onlj'- problem, a greater 
range of motion in the knee would have been 
obtained. The range of knee motion following 
compound comminuted fractures of the lower 
end of the femur is always markedlj' restricted 
particular!}' when prolonged immobilization is 
necessarj'. 

Case hi. This patient was wounded at Anzio 
on March 29, 1944, bj' multiple small high e.xplosive 
shell fragments. It was the judgment of the surgeon 
in the forward hospital that arthrotomy would not 
be effective and so the wounds were not debrided. 

He was received in the base nine days later with 
a temperature ranging from 101° to io2°f. The 
knee joint was painful, hot and swollen, and pus 
oozed from the multiple wounds. Penicillin therapy 
was initiated. 

The knee joint was opened through a medial 
parapatellar incision and the bloodj’, pus-filled 
joint was thoroughly irrigated. Several embedded 
metallic foreign bodies were removed from the 
.articular cartilage of the femur. The medial 
meniscus was friable and partially devitalized so 
it was excised. Through a lateral parapatellar 
incision, areas of devitalized articular c.artjlagc 


and a friable lateral meniscus were removed. After 
thorough irrigation, the s3'not'iaI membrane of 
each incision was sutured, the joint was fined with 
penicillin and the e.vtremity was immobilized fay 
hip spica. 

On each of the ne.\t four da5'S, through a window 
in the cast, the synovial fluid was aspirated and 
the joint was irrigated and filled with penicillin 
daily. 

All joint reaction subsided and nine days after 
the surgery for suppurative arthritis, the skin was 
sutured. The wounds healed and active knee 
motion was instituted. On Maj' Sth, a little over 
five weeks after the wounds were received and 
four weeks after the surgery for the suppurative 
arthritis, the range of active knee motion was 30 
degrees. A later report following his evacuation to 
the Zone of tlie Interior was not received but it is 
believed that he obtained a range of motion ade- 
quate for ordinarj' function. 

Comment. The sepsis following lack of 
initial surgerj' was controlled b}' excision of 
the intra-articular foci before the undamaged 
articular cartilage was digested and destro^'cd. 
Drainage incisions probably would have been 
ineffective. The program for suppurative 
arthritis was effective in salvaging the joint. 

Case iv. This soldier received a penetrating 
wound of the right knee anteriorly with a com- 
pound comminuted fracture of the right patella. 
Ten hours after injurj' the joint was opened bj 
enlarging the compounding wound and the foreign 
bodj' was removed, the joint irrigated and the 
capsule closed. The comminuted patella w.as not 
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removed and the intra-articular structures were 
not thoroughly inspected. Penicillin was instilled 
into the joint and systemic penicillin therapy was 
initiated. A long leg cast was applied. 

He was received in the base hospital five days 
later where penicillin therapy was continued. The 
patient ran a low grade septic course with tem- 
perature ranging from 99° to ioi°f. The knee was 
painful, swollen, boggy and tender. 

Fourteen days after injury, the joint was opened 
through a medial parapatellar incision. A small 
piece of woolen cloth was removed from the joint. 
The severely comminuted patella was excised. The 
cartilage of the patella was greyish yellow in color 
and one fragment appeared necrotic. Gelatinous,' 
fibrinous exudate was cleaned from the joint and 
the suprapatellar pouch. 

After thorough irrigation, the synovial mem- 
brane was closed and a few sutures were placed at 
the quadriceps tendon. The old wound was excised 
to the depth of the fascia and an opening into the 
joint was closed by suture. The joint was filled 
with penicillin and a Tobruk splint provided im- 
mobilization. On each of the next four days, the 
joint was irrigated through a large needle and 
filled with penicillin. 

Five days after surgery for suppurative arthritis, 
the skin of each wound was sutured. Immobiliza- 
tion was continued until eighteen days after 
surgery. Then active knee motion was begun and 
only night splinting was used. Five and one-half 
weeks after surgery, there was no reaction about 
the joint, quadriceps power was fair and there was 
45 degrees of active knee motion. 

Comment. A compound comminuted patella 
was frequently the nidus of knee joint sepsis. 
The traumatized cartilage remains and ob- 
viously the joint remains open. The ineffective- 
ness of penicillin therapy when excisional 
surgery is inadequate may be noted. In this 
case, removal of the comminuted patella and 
thorough cleansing of the joint of all foreign 
material, blood clot and pus bejore proteoh-tic 
digestion of the articular cartilage began 
followed by adequate immobilization and 
penicillin therapy led to a functioning joint. 
It is believed that a much less desirable result 
would have been obtained by mere drainage 
incisions. 

Case v. This soldier was wounded on January 
S, 1944, by high explosive shell fragments. He re- 
ceived a traumatic amputation in the upper third 
of the left thigh and a compound comminuted 
fracture of the medial condyle of the right tibia 
which extended into the knee joint. Forty hours 
after injury, the traumatic amputation was com- 


pleted by the guillotine method and minimal 
debridement of the penetrating wound of the 
right tibia was performed. 

He was received in the base hospital on January 
21st, eleven days after his injury. The amputation 
stump was clean but there was profuse drainage 
from the upper tibia. Thereafter, signs of a suppu- 
rative arthritis of the knee developed and bilateral 
parapatellar drainage incisions were made. Despite 
penicillin therapy and repeated blood transfusions, 
sepsis continued with the temperature ranging 
up to i02°F. Abscesses developed in the proximal 
and mid-thigh and these were drained. Later 
roentgenograms revealed septic destruction of the 
articular surfaces of the femur and tibia. 

He was seen in consultation on March 23rd, over 
two months after his injury. He appeared quite ill 
and amputation was considered as a lifesaving 
measure. He had been kept alive with a total of 
4,500 cc. of blood. 

During the next two days, an additional 1,500 
cc. of blood was given and on March 26th, surgery 
for this extensive suppurative arthritis was per- 
formed. The old incisions were extended proximally 
in order to drain abscesses of the thigh and another 
abscess in the calf was incised. A long medial para- 
patellar incision and reflexion of the patella dis- 
closed that the joint cartilage, including that of 
the patella, had been totally destroj^ed by the 
septic process. The old articular surfaces and the 
eroded underlying bone was excised and the patella 
was removed. The wounds were thoroughly irri- 
gated. The bones were held in approximation by a 
wire loop passing through the anterior portions of 
the femur and tibia. The old wound edges were 
excised but none were sutured. A hip spica pro- 
vided immobilization. 

During the next two days i ,500 cc. of blood were 
given and penicillin therapy was continued. The 
only temperature rise above ioo°f. during the first 
five days after operation occurred following a mild 
transfusion reaction. 

On April ist, six days after the resection of the 
joint, the hip spica was removed in the operating 
room and an old blood clot was irrigated away. 
The wounds were partially sutured with drains to 
the back of the old joint space and to the calf 
abscess. On this day, i ,500 cc. of blood was given. 
On April 7th, si.x days later, an additional incision 
in the calf for drainage of this abscess was necessary 
and on tliat day, 500 cc. of blood was given. There- 
after, all wounds granulated to almost complete 
healing and the knee fused to stability. In late 
April, he was transferred to a Canadian hospital 
and since then follow-up information has not been 
available. At that time there were no sinuses to 
the bone and the wounds were healing. It may be 
of interest that he received a total of 12,500 cc. of 
blood over a three months’ period. 
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Fig. 5. D, Case v. the dead, infected tissue lias been excised. 



Fig. 5. E, Case v. the medial wound h.as been partially closed witli drainage (April ist). f, shows 
closure of the lateral wound and drainage of the c.alf abscess (April ist). 



Fig. 5. G, Gise v. the medial and lateral wounds have almost healed (no sinuses) on May;23rd. h, the 
medial and lateral wounds have almost healed (no sinuses) on May 23rd. 


tion of the joint surfaces and the patient became 
quite ill. 

He was seen in consultation in December, two 
months after his injury, and resection of the joint 
was advised as a means of overcoming continuing 
sepsis and reducing morbidity. 

On January 6, 1945, three months after wound- 
ing, the joint was resected and the fragment ends 
were stabilized in approximation by use of the 
external skeletal fixation apparatus over which a 


hip spica was applied. All wound edges were excised 
but they were not sutured until a delayed surgical 
procedure three weeks later. The wounds healed 
and he was evacuated to the Zone of the Interior 
in a hip spica. ' 'j 

He was observed on March 28, 1945, in a named 
general hospital in the XJnited States. All wounds 
had been soundly healed on admission. It appeared 
that the femur and tibia were uniting by bone in 
the optimum position. There was shortening of 
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Fig. 6. a, C^se vi. roentgenograms made soon after injury revealing inodcrnte' 
mtra-aiticular damage. 



Fig, 6. b, Case vi. the septic destruction of the joint two months later. 


about 3 inches, resulting not from the resection but 
^om bone destruction by the septic process.' 
Kesection was an alternative to amputation. 

CONCLUSIONS 

1. The nidus of continuing sepsis following 
wounds of the knee joint is usuall^y traumatized, 
devitalized, articular cartilage. Blood clot, 
coagulated e.xudate or devitalized menisci 
provide further pabulum for sepsis. 

2. The keystone of the elimination of the 
septic process is the complete surgical excision 
01 tissue destroyed at wounding or by the 
septic process. 

3. Thorough continuous drainage of the 


knee joint is not surgically feasible or effectit'c. 
Drainage incisions serve only as safety valves. 
Despite them, intra-articular suppuration can 
persist with continuing proteolytic digestion of 
articular cartilage. 

4. Moreover, continuous drainage of fluid 
from the joint is contraindicated because any 
antibacterial action of the synovial fluid is 
handicapped, the joint cavity is open to 
secondary invaders, nourishment of articular 
cartilage may be reduced and excessive scar 
formation may be anticipated. 

5. Therefore, following adequate cleansing 
of the joint of all potentially septic material, 
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C 

Fig. 6. c, Case vi. the resected joint several days after operation. 



D 

Fig. 6. d. Case vi. the healed wounds and stable knee a few months later. 


the cavity is closed, usually by suture of the 8. In those instances in which suppurative 
synovia, if future motion is anticipated. arthritis responds to open drainage, the open 

6. When the damage at wounding or by drainage was not necessart- and the reconi- 

sepsis precludes subsequent function, the mor- mended regimen would have reduced morbidity 
bidity can be reduced and the best obtainable and lead to a better result in less time, 
functional result may be secured by resection 9. It appears reasonable that, in blood- 
of the joint. borne suppurative arthritis not responding to 

7. This regimen is made possible without repeated aspiration, immobilization and anti- 

fear of grave complications by the availabilit3' biotics, a regimen of therapj" including intra- 
of efl'ective antibacterial agents, such as articular debridement of tissue destroj^ed bj' 
penicillin, to protect living tissue from invasive sepsis, removal of coagulated exudate and 
infection. hematoma, closure of the joint, immobilization 
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and local and systemic penicillin therapy may 
be the means of eliminating the septic process. 
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DISCUSSION 

Harry B. Macey (Temple, Tex.): I think this 
is quite a timely prescnt.ation and I know of no one 
better equipped to present this subject than Dr. 
Hampton, tvho Iiad an extensive experience in the 
Mediterranean Theater. I am heartily in accord 
with cverytliing that he has said and I merely want 
to re-emphasize some of the points that time pre- 
vented him from stressing. 

Most of the things I will say arc commendation ■ 
of the paper. The problem of treating suppurative 
arthritis of the knee joint, as he pointed out, is 
really two-fold: one is the adequate surgical care 
of the wound; second, the uso- of antibiotics, 
chemotherapy and penicillin. They must comple- 
ment each other. The surgerj’ must be adequate, 
but, as mentioned by Dr. Hampton, not stressed; 
the joints should be widely opened and a thorough 
debridement done for the joint to be in a receptive 
mood for the chemotherapy and the penicillin 
which is instituted later. It is impossible to expect 
a drug such as penicillin, or a sulfonamide, trans- 
ported in the blood stream to get into devitalized 
tissue. Therefore, all devitalized tissue should be 
thoroughly excised. 

Secondly, by closing the capsule the traumatized 
area is going to be bathed by a fluid with a high • 
concentration of penicillin and sulfa. 

! think we see this borne out in the blood-borne 
suppurative arthritis. I have seen very few, but 
they were treated \’ery satisfactorilj' with repeated 
aspiration, injection of penicillin into the knee joint 
and giving penicillin and sulfa drugs systemicallj'. 

1 had the experience of treating one patient with 
a double infection, both staphylococcus and 
streptococcus. Response was not satisfactory with 
penicillin alone; however, with the addition of 
sulfadiazine on about the fourth day improvement 
was noted. He made a complete recovery and had 
a normal joint, that is, from early observation. 
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Clinically, there were no x-ray changes and no 
,sjnnptoms. Therefore, I would be inclined to delay 
surgery in the suppurative arthritis from blood- 
borne disease for many days, in the hope that 
surgery may be entirelj' avoided. 

Again, I want to say that I appreciated hearing 
this excellent paper and enjoyed discussing it. 

Osc.\R P. H.\mpton, Jr.: Time did not permit 
me to emphasize the place of resection of knee 
joints destroyed by sepsis as I desired. There 
definitely appears to be a place for this procedure 
in the management of long standing suppurative 
arthritis whether it develops following a missile 
wound or otherwise. For years, continental sur- 
geons have utilized this procedure e.xtensivelj' even 
before a joint had been totally destroyed by the 
septic process. During the recent war, we observed 
that the French and German surgeons performed 
many resections of the knee joint following missile 
wounds, many prophylactically before the develop- 
ment of established sepsis. This procedure has 
rarely been performed in American and English 
surgery in the interim between the wars and seldom 
was it chosen during World War ii. A fear of 
opening up normal bone to infection was one factor 
mitigating against resection. 

1 would like to point out again that in Case v, 
bilateral parapatellar incisions for drainage of the 
suppurative arthritis were of no avail and the 
continuing septic process completelj' destroyed 
the joint. There was further extension up the thigh. 


Had he not previously had an amputation of the 
other thigh, it seems certain that amputation would 
have been selected as the means of eradicating this 
severe septic process as this patient was indeed 
severely ill. Following resection of the joint which 
removed the dead infected material and permitted 
the approximation of healthy bone, the septic pro- 
cess was controlled, the wound healed and an 
exceedingly favorable result under the circum- 
stances was achieved. 

Case VI, while not as dramatic, illustrates the 
eradication of severe sepsis by resection of a knee 
joint. It should be pointed out that resection is 
reserved for those joints which are so destroj'^ed by 
the septic process or by trauma that future func- 
tion is hopeless. The degree of shortening which 
results is determined by the extent of destruction 
of bone by the infection. 

We are certain that there are indications for 
resection of septic knee joints in civilian practice. 
These may occur following blood-borne suppura- 
tive arthritis, suppurative arthritis resulting from 
extension from a nearby infected wound or fol- 
lowing direct trauma to tlie joint. The procedure is 
valuable particularly in joints destroyed by sepsis 
and complicated by a flexion contracture. 

1 appreciate Dr. iMacey’s discussion and particu- 
larly his agreement with the principles outlined 
in my paper. I sincerely hope that there will be a 
civilian application of the experience in suppura- 
tive arthritis here outlined. 
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T he conservative non-operative treat- 
ment of semilunar cartilage injuries of the 
knee joint is by no means a new concept. 
The prolonged struggle in England between the 
orthopedic surgeons and the lay “bone setters” 
bears evidence of tlie conflict. Sir Robert Jones, 
Bristow and McMurray have compiled e.vcel- 
lent clinical descriptions of injuries to the semi- 
lunar cartilages of the knee proved by operative 
removal of the cartilages. The manipulative 
measures for reduction of displaced cartilages 
and the effectiveness of prolonged skin traction 
in overcoming locking of the knee joint are well 
known. Numerous writers advise such measures 
as first treatment, adding as a warning, that 
success cannot be assured, while ^^’atson-Jones' 
is of the opinion that “non-operative treat- 
ment, with its uncertainty, is no less time con- 
suming and incapacitating than operative 
treatment, which is certain.” 

Industrial injuries of the knee joint, with 
the control of the patient offered the surgeon, the 
hospital facilities offered the patient, and the 
prompt reporting back of the patient if treat- 
ment is ineflicient and unsatisfactory, or the 
condition recurrent, thus preventing the worker 
from returning to his job in a normal manner, 
seems to provide an ideal field in which to test 
the effectiveness of conservative non-operative 
treatment of semilunar cartilage injuries. That 
treatment might well be followed in some in- 
stances by perfectly satisfactory end results, 
was strongly indicated by the e.xperimcnts of 
Donald King.- King showed that in dogs, a 
torn meniscus can heal by fibrous tissue if the 
tear comnumicates with synovial membrane 
laterally, or if partly torn from its peripheral 
attachment. He found that in a complete trans- 
verse or oblique tear, the intervening space fills 
vith connective tissue, wiiich becomes quite 
firm in three weeks time, thus suggesting the 
length c»f time necessary for complete immo- 
ljili7.ation of the joint. King also found that a 


longitudinal bucket-handle tt-pe of lesion en- 
tirely within the cartilaginous portion of 
the meniscus showed no evidence of repair. 
S. Alwyn-Smith® illustrates by photographic 
e.\amples, healing and partial healing in re- 
moved human semilunar cartilages. Many au- 
thors, particularly the German and Italian had 
shown that in humans, after complete e.\cision 
of the semilunar cartilage, a fibrous reforma- 
tion approximating in gross appearance the 
normal, took place.- Other observers had pro- 
duced experimental regeneration of excised 
semilunar cartilages in animals. 

Over a ten-year period, 299 injuries about the 
knee joint, exclusive of fractures, tvere en- 
countered. B}- far, the major portion, eightj’-- 
four, were strains and sprains of the joint liga- 
ments, often accompanied by joint effusions, 
serous or blood.y. Serous synovitis following 
sprain occurred in twenty-one instances, and 
hemarthrosis was obser\'ed in thirty-nine pa- 
tients. While severe internal lateral ligament 
injuries occurred in sixteen cases, external lat- 
eral ligament injuries were found in only two 
patients. Cruciate ligament injury was dis- 
covered twice. Osteochondromatosis, osteo- 
chrondritis dissecans and joint mice were each 
encountered in single instances. It is of interest 
to note that prepatellar traumatic bursitis was 
present in forty-five patients, superficial infra- 
patellar bursitis in eighteen patients and deep 
subtendinous infrapatellar bursitis in two indi- 
viduals. One atypical periarticular bursa was 
found and three patients had a cyst of the c.\- 
tcrnal semilunar cartilage. Among these in- 
juries were fifty-six cases diagnosed as having 
semilunar cartilage injuries after a careful study 
of the history of the mechanism of the injury 
and the physical signs presented by the patient. 

Of the fifty-six patients, forty-nine were male 
and seven female. (Table i.) The internal semi- 
lunar cartilage was affected in forty-seven cases 
and the external meniscus in nine instances. 
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Tlie right and left knees were involved equally. 
Tenderness over tlie affected cartilage was the 
most frequent sign of value and was constant 
in varying degrees of flexion and extension of 
the knee (96 per cent). Such tenderness was 
definitely distinguished from that of sprain or 


Table i 

EIETY-SIX semilunar CARTILAGE INJURIES 



No. 

Per 
! Cent 



*10 

87 

Females 


1 "K 

Internal semilunar cartilage 

47 

84 

Extern.al semilunar cartilage 

9 

15 


tear of the lateral ligament which is most apt 
to be near the bony origin of the lateral liga- 
ment rather than in the femoral tibial sulcus 
overlying the cartilage. Again, the tenderness 
overlying an injured cartilage is not associated 
with pain on abduction of the extended knee 
away from the side of the lesion, but is apt to be 
accompanied by pain on adduction of the knee 
(particularly if locked in the last few degrees of 
extension) toward the affected cartilage. 

A history of locking of the knee at the onset 
of injury was viewed with suspicion if not 
shown at the time of physical examination. An 
extensive effusion ballooning out the joint may 
prevent full extension of the knee. After aspira- 
ting the joint fluid, serous or bloody, one can 
quickly detect the presence of true locking. 
Locking was found on physical examination in 
forty-two cases or 75 per cent of those diag- 
nosed as having semilunar cartilage injuries. 
(Table ii.) Joint fluid accompanied the cartilage 
tenderness or locking in thirty-five patients 
(62 per cent). One instance of accompanying 
lateral ligament sprain and one apparent an- 
terior cruciate ligament sprain occurred in these 
semilunar cartilage injuries. One patient suf- 
fered a simultaneous longitudinal fracture of 
the patella. These three patients were treated 
conservatively with satisfactory end results. 

Nine patients gave histories of previous seri- 
ous knee joint injuries with locking of the joint 
and disability prior to the injuries for which 
they came to our attention. In four such cases, 
it was found necessary to remove the cartilage 
by operation. Two patients of this group were 
treated without operation with satisfactory end 


results; one patient was treated conservatively, 
and when last seen a year after his return to 
work, he still complained of slight discomfort 
in the knee, but he had no fluid or locking dur- 
ing this time. Two patients with definite semi- 
lunar cartilage injuries and a history of previous 


Table ii 

MAJOR PHYSICAL SIGNS 



No. 

Per 

Cent 

Joint fluid 


62 

Locking of joint 

42 

75 

Tenderness over tlie injured cartilage. , 

54 

96 

Right cartilage 

28 

50 

Left cartilage 

j 

28 

50 


injuries with locking of the knee while working 
for other employers, were turned down for 
treatment b\' insurance carriers, and conse- 
quently were lost for treatment and follow-up 
study. 

TRE.AT.MENT 

In the beginning, our treatment of the pa- 
tient with semilunar cartilage injury consisted 
of reduction of the cartilage by manipulative 
measures, if possible, aspiration of joint fluid 
if the joint was tense and distended, application 
of a very heavy voluminous sheet wadding band- 
age, held by elastic bandaging, and the use of 
crutches or a cane, advising the patient at the 
same time to be recumbent as much as possible. 
In those patients in whom reduction of the 
slipped meniscus could not be carried out by 
manipulation were placed in traction in bed. 
It soon became evident that patients so treated 
.absorbed the joint effusion much quicker, the 
cartilage was less likely to displace after reduc- 
tion and their convalescence less prolonged. At 
first, sheet wadding and elastic bandages were 
used as the only immobilization after traction 
reduction. This had to be reapplied constantly. 
A circular unpadded plaster splint, reaching 
from the ankle to the upper third of the thigh, 
was found to be the most satisfactory form of 
immobilization. Slipping and shifting of the 
splint was prevented bj’ adhesive strips the 
length of the leg beneath the cast, turned back 
and incorporated into the plaster above the 
malleoli. 

The method used in the last seven years is as 
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follows: In fresh semilunar cartilage injuries, 
hospitalization'with Bucks adhesive traction is 
instituted at once. Manipulative reduction of 
displaced cartilage is attempted. If unsuccess- 
ful, the reduction is left to constant skin trac- 
tion. A weight of 8 to 10 pounds is sufficient. 


Table 111 

Conservative treatment 82% 

Operative treatment (lo cases) 18% 

■Previous injury with locking of knee 9 cases 

Previous injury with recurrence — operation . . 4 cases 

Previous injury with satisfactory conservative 

treatment 2 cases 

Previous injury with conservative treatment 

with slight difficulty i case 

Treatment denied by Ins. Co. because of 

prior injury 2 cases 


The adhesive strips run to Just below the knee. 
The malleoli are well padded with soft flannel 
bandage and felt against pressure of the adhe- 
sive strips, and bias cut muslin or flannel is used 
as a wrapping to maintain contact of skin and 
adhesive tape. If an effusion is present, such 
bed rest and traction cause suprisingly prompt 
disappearance of the effusion, if the meniscus is 
reduced either by traction of by manipulation. 
The thirty-seven cases in which traction was 
used, averaged 7.2 days of traction, ranging 
from three to thirteen daj's in individual cases. 
Aspiration was necessary in five patients, one 
individual requiring aspiration twice. Recur- 
rence after becoming ambulatorj" took place in 
seven patients to be followed by operative re- 
moval of the cartilage. In three patients, reduc- 
tion by manual manipulative means and by 
traction was unsuccessful. These patients were 
operated upon. An occasional unreduced car- 
tilage may be manipulated under spinal anes- 
thesia successfully; if reduction fails, immediate 
operation is performed. 

Following reduction of the cartilage and re- 
turn of full voluntary extension under the in- 
fluence of traction, provided the fluid has 
disappeared, the adhesive suspension sling and 
plaster of paris circular splint is applied. The 
patient becomes ambulatory and the cast is re- 
moved in from twelve to fifteen days. The 
period of splint immobilization in these patients 
averaged fifteen daj's, and in individual cases 
from eight to thirty-three days. 

All patients are instructed in quadriceps ex- 
ercises from the beginning, and these exercises 
are enforced by the physician and the nursing 
staff. When ambulatory in the circular splint, 


leg raising and tip-toe standing e.\ercises are en- 
couraged. Upon removal of the splint, an elastic 
knee bandage is provided, and exercises for 
regaining movement and maintaining muscular 
tone and development are prescribed, if, in two 
weeks, after removal of the splint, progress in 


Table iv 

Days 

Days from injury to initial treatment: 

Average (56) ‘ 10.8 

Operated cases { i o) 30.0 

Unoperated cases (46) 6.7 

20 days or more — (injury to treatment) 1 1 cases 

Delayed treatment — 6 of 10 operations 


motion and muscular development does not 
seem satisfactorj% exercise, heat and massage 
are given under the direct supervision of our 
phj'siotherapist. Stationary bicycle riding and 
leg raising with attached weights, as well as 
previouslj' prescribed exercises, are then carried 
out. 

RESULTS 

The average limbering up period of the non- 
operated patients after removal of the splint 
was seventeen days. Naturally, operative cases 
require a much longer tirtie. In non-operative 
cases, the period of disability before returning 
to and remaining at work averaged thirty-seven 
days. (Table v.) The average days of disability 
for all cases was sixty-two days, and the aver- 
age time away from work for the ten operated 
patients was 152.7 days. Patients were kept 
under observation until no doubt of the success 
of treatment remained. The period of observa- 
tion in the non-operated cases averaged 72.2 
days, in the group as a whole, 104 days, and in 
the ten operated cases, the average days of ob- 
servation was 223. 

Some explanation is necessarj'^ in regard to 
this long disability period of the operated pa- 
tients. It is of more than casual interest that the 
average number of days for all patients from 
date of injurj'^ to the initiation of proper treat- 
ment was 10.8 days. (Table iv.) In those 
patients treated conservatively, this period 
averaged 6.7 da3fs, while in those cases requir- 
ing operation, the average number of daj^s from 
injurj'- to initiation of definite treatment was 
thirty daj^s, and in individual cases from the 
daj'^ of injurj^ to ninety daj's after the injury. 
Of eleven patients reporting for treatment 
twenty'' or more daj^s after injurj', six required 
operation. Two who had previous^’' experienced 
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locking and fluid with prior iniurics reported 
promptly and required operation; six patients 
reported with recurrence of the meniscus 
locking after becoming ambulatory under con- 
servative treatment and they were subse- 
quently operated upon. 


Tabli: V 

Di-sability 

Unoperated eases (46) 37 days 

Total patients — average (56 ca.'ies) 62 days 

Operated cases (to) 152.7 days 

Observation 

Unoperated cases (46) 72 days 

Total patients — average {56 eases) 104 days 

Operated cases (10) 223 days 


In one individual, in whom an accurate diag- 
nosis could not be made, constant recurrence of 
knee joint effusion took place, After 198 days, 
he was operated upon and an injured cartilage 
found with a marked synovitis. His period of 
disability was 300 days. He regained full mo- 
tion and a stable knee but he continued to have 
atrophy of thigh and calf. 

One patient illustrates an error in surgical 
judgment. Even though local heat and a hot 
tender knee was observed prior to operation, 
the patient had definite evidence of semilunar 
cartilage injury with locking, fluid and a tender 
cartilage. Reduction of the locking was accom- 
plished by traction with recurrence of fluid 
after removal of the splint. After 15S days of 
observation, the patient had not improved. The 
knee was still swollen and hot. No focus of in- 
fection could be found, the lcukoc^■te found was 
not elevated, although the sedimentation time 
was rapid. Operation was carried out, the semi- 
lunar cartilage detached in its anterior portion 
with marked pannus formation from the ante- 
rior cruciate beyond the cartilage discovered. 
On removal of the pannus and meniscus, frag- 
mented, raised articular cartilage of the tibia 
was found and removed. Convalescensc was 
slow. Local heat, swelling and low grade fever 
continued for some weeks after operation. A 
fibrous ankylosis resulted with 20 degrees lack 
of extension, and only 36 degrees of acti\'c flex- 
ion, with pain and swelling of the knee on pro- 
longed active use of the leg. This patient 
returned to another form of work in 330 days 
and was observed over a 540-day period before 
being discharged. 

Those patients treated successfully by trac- 
tion, reduction of the meniscus and by splint- 
ing, represent 82 per cent, forty-six of the 


series. i8 per cent or ten of the series requiring 
operation. (Table m.) Residual atrojdiy of the 
thigh or calf, or impairment of motion of the 
knee ioint at the end of the period of observa- 
tion of individual eases was surprisingly 
infrequent (Tablevi) and is an objective mcasurc- 


Taiu.i: VI 

Remaining .Mcasurcci Atropiiy: 

Thigh 10 c.'isfs 

Gilf i) ca«:cs 

Opcr.ntccl c.ascs “ c.'i-ii's 

Conservative treatment ... 5 casev 

Remaining Limitation of .\fotion: 

Ex'tension 5 ca‘;es 

Flexion ~ cases 

Operated casc.s 5 cases 

Conserx-ative treatment 5 c.'iscs 


ment of the relative success of the method of 
therapy. Since the patients in this series were 
employed by stable, long-standing industrial 
firms not in war plants, and the patients them- 
selves settled citizens not migrant workers, 
recurrence of symptoms or exacerbation of diffi- 
culty by new injur\ would have come to our 
notice. 

CO.M.MENT 

Regeneration of fibrous structures resembling 
the semilunar cartilage has been reported in 
humans after complete removal of the menis- 
cus. Animal experiments have confirmed the 
fact that such regeneration may recur. Kings 
c.xperimcnts show that injuries involving the 
fibrous portion of the meniscus or transverse or 
oblique complete tears of the cartilage may be 
well healed by ingrowth of fibrous tissue, and 
that true “bucket-handle” fractures of the 
meniscus involving the cartilaginous portions 
do not heal. One has no means by which one can 
diagnose by clinical signs the presence of 
a “bucket-handle” injury of the cartilage. 
“Bucket-handle” injuries can be truly dis- 
covered only on operative removal of the 
meniscus. 

Long ago Sir Robert .foncs emphasized the 
longitudinal split as the common type of menis- 
cus lesion. A recent writer’ states that Sir 
Robert Jones was unable to find such tears of 
the meniscus in 10 per cent of his operated 
cases, while Bristow, in careful compilation of 
injuries, was unable to find such cartilage tears 
in 30 per cent of the eases he operated upon. 
Harry Platt^ found that 33 per cent of patients 
who were operated upon for previously diag- 
nosed semilunar cartilage injuries showed no 
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meniscus. We believe that conservative manage- 
ment in this type of case obviously is of little or no 
value. 

3. There is a group of cases presenting minimum, 
mild, localized pain over the joint With associated 
tenderness and “clicking” sensations. There is no 
associated instability, effusion or quadriceps de- 
generation. This type of case, we believe, indicates 
a possible partial dislocation or minimal cartilage 
tear. Quadriceps function and stability arc good. 
These cases are kept under observation and the 
management is conservative and expectant. If dis- 
abling sjmiptoms occur, surgical intervention is 
strongly considered. 

The internal meniscus is damaged more fre- 
quently — 85 per cent in our cases. The incidence of 
multiple lesions is relatively high and it is fre- 
quently necessary to e.xplore the entire joint. The 
patient must be thoroughly trained in quadriceps 
e.xercises prior to operation. 

The larger percentage of all meniscus injuries 
over the past ten years have required operative 
management. However, we believe that conserva- 
tive management of the smaller group is a justi- 
fiable plan. 

The convalescent period in the operated cases 
averages much less than five months. Exploratory 
operation in the cases of questionable diagnosis 
seems logical. 

The statistics presented by Dr. Howard derived 
from a close follow-up on the conservative manage- 
ment of damaged menisci are very interesting. 
They serve as a stimulus to some of us whose e.x- 
perience is the reverse. 

Thomas B. Quigley (Boston, Mass.): The ex- 
perience of the Harvard Athletic Association is in 
agreement with the experience of Dr. Howard, be- 
cause since 1932, under Dr. Thorndike’s leadership, 
a conservative policy has been followed with regard 
to knee injuries. 

We agree with the speaker and the previous dis- 
cusser in principle, but we differ somewhat in the 
details of the therapy. This problem of knee in- 
juries can be considered, at least from certain points 
of view, as a local problem; what might be right and 
proper treatment for a shipfitter is not always nec- 
essarih^ applicable to an undergraduate athlete. 

Our program has been two-fold: (1) prevention 
of injury and (2) therap3% The preventive aspects 
have been discussed before this Association in the 
past by Dr. Thorndike and very briefly consist of a 
survey of all old knee joint injuries in athletes who 
indulge in contact sports, and preventive taping. 

As to therapy, traction is out of the question for 
these undergraduate athletes. Modern college life 
is a chain reaction it seems, and if one loses even a 
week, one is likeh' not to graduate. Therefore, our 
patients are almost always ambulatory, the key- 
note of treatment consisting of compression dress- 


ings, careful physical therapy, which is principally 
active exercise and rest of the joint on crutches. The 
crutches do not disable the undergraduate student 
from doing his job, which is to study. Actually, they 
make him study more because it is too much 
trouble to go to the movies on crutches. 

W. McGaw (Cleveland, Ohio): This paper and 
the discussions have interested me very much. 
While in the Southwest Pacific during the war we 
had a large number of knee cases at one time, some 
acute and some recurrent. We became interested in 
the use of pneumograms in helping us in the accu- 
rate diagnosis and in the treatment. 

While we were overseas, we saw some 500 cases 
that were studied with pneumography. Of this 
group, 180, or approximately 35 per cent, were 
operated upon. The rest of them were treated con- 
servatively. A few of these however, were sent back 
to the States if we believed we could not rehabili- 
tate them overseas. 

I think we all agree that in knee injuries, the 
treatment rests so much on an accurate diagnosis. 
We all realize that the contusions will heal con- 
servatively, sprains will heal, torn ligaments will 
heal if they are protected, tears in the synovia will 
heal. The difficulty arises in cases that do not heal 
so readily and adequately. 

We have believed, and agree perfectly with Dr. 
Howard and the discussers, that a meniscus injury 
will heal if it occurs near the coronary ligament or 
its attachment to the capsule. However, we also 
believe that if there is a dislocation, multiple tear- 
ing and shredding of the menisci, or a history of 
many previous injuries, these cases should be 
treated the sooner the better by surgery. We have 
believed that with the use of pneumograms we 
could diagnose manj' of these cases earlj^ when first 
seen. We know that we could diagnose single and 
bilateral tears, and dislocations; we could tell in 
many cases whether the tear was near the per- 
ipherj'. I make a plea for earlj'^ accurate diagnoses 
of all injuries of the knee. The treatment should be 
planned on a specific diagnosis. It is believed the 
conservative treatment is the proper treatment in 
about 60 per cent of all knee injuries. 

Joseph M. Meherin (San Francisco, Calif.): I 
think for a number of j'^cars many of us have been 
very hesitant to operate on the older age group 
with injuries to the semilunar cartilages. I think 
Dr. Howard’s paper brings out something that we 
perhaps have not clearly realized. Initial injuries in 
this older group have responded very well to con- 
ser\'ative treatment. 

The time relation between the initial injury and 
the institution of treatment is extremely impor- 
tant. Dr. Howard has given me the privilege of 
reading his paper and I' would say that he was too 
honest. The period of 1 52 days is, as is always in 
honest statistics, a little too high. Very often, in the 
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other type of statistics, the periods of disability are 
much too low. In reviewing these cases, one sees 
that there was one case with a disability of 300 days 
and another with 332 days. If those are included, 
you can understand a period of average disability 
of 1 52 days much more readily. 

I would like to bring out again something that 
has been stressed time after time but that I think 
we neglect, namely, in puzzling cases we can very 
often get useful facts bj' examining the patient’s 
knee while the patient is standing. 

I would like to ask Dr. McGaw if he would take 
one minute or two to tell us a little more about days 
of disability, how many of those patients were sent 
back to the States. 

President Carothers; I am sorry. Dr. Meherin, 
but he may not discuss twice. 

Dr. Meherin: I see. Well, those are answers 
that are very difficult to find out. I have tried to 
find out a good deal about them while I was in the 
service and, of course, they are not actually 
available. 

Augustus Thorndike (Boston, Mass.): Age 
lias a great deal to do with the reparative powers 
of the meniscus. Dr. Quigley was speaking of a 
young and virile group. Dr. McGaw did likewise. 
But when you talk about the industrial case you 
are talking of an age group that is in relatively poor 
phj'sical condition as compared to the soldier or 
thc athlete. 

I find that much time is lost, as I look around 
among civilians I see treated, in the fact that doc- 
tors and patients allow effusions to accumulate. We 
found that the shortening of the time of convales- 
cence was due to controlling the effusion. We rarely 
see an effusion in a knee today. We apply cold, ice 
water, for a period of one-half hour, and a sponge- 
rubber compression on sheet wadding after that, 
and it is perfectly extraordinary how well it con- 
trols thc effusion. 

It is rarely that we have an arthrotomy, and as 
Dr. Quigley pointed out, we check up on all enter- 
ing freshmen to inquire if they had an injury or 
sprain before they enter college. It is our experience 
that meniscus injuries are rare with the first sprain; 
that it is the subsequent sprain to a weakened liga- 
ment that damages the cartilage or causes the carti- 
lage to be damaged. 

We do not immobilize in a cast and we apply 
physical therapy as soon as we are sure that thc 
possibility of a hemorrhage being started by mas- 
sage is over, on thc third day, and in the weight- 
bearing joint; of course, we keep them on crutches 
for that period. But we have had great success with 
an average time of sixteen days in our knees before 
they go back to plaj-ing football. 

Thc industrial cases pointed out by Dr. Howard 
were ten days before thej’ got to him. That is ten 
strikes on him already. It is too bad. It delays thc 


period of recovery a great deal. If our industrial 
injuries could be put back to work, there would be a 
great saving to all if we could do it as fast as we 
can with the athlete. I enter a plea for prompt, 
earfy treatment of these cases and control of effu- 
sion, when possible. 

Nelson J. Howard (closing): I want to thank 
Dr. Curr3'’ not only for his kindness in discussing 
the paper but also for his kindness and his charitj- 
at the same time in his expressed opinions. I rather 
have the feeling that he is not quite so sure that thc 
conservative treatment will give the results that I 
'have shown to jmu todajL 

I do believe, first of all, that the immediate treat- 
ment of the injured individual has a great deal to do 
with the success of the treatment. There are alwaj's 
going to be those “bucket-handle” fractures which 
cannot be reduced or those fractures of the cartilage 
which are in the purelj' fibrocartilaginous portion of 
the miniscus, which will not heal. 

I want to emphasize that we have the opinion 
that if the conservative treatment is not promptlj’ 
adequate in j'our clinical judgment, that patient 
should be operated on without further waste of 
time. This is not a plea against operation, but it is a 
plea for operation in onl5' those cases that need it. 

Dr. Quiglej" was verj^ kind in bringing up the 
statistics from Harvard among the amateur ath- 
letes. I think that Harvard is particularijf fortunate 
in this country in having a carefullj' controlled, 
medicallj' controlled, group of athletes. That is not 
bj' anj' means the rule of the couritrj' and 1 believe 
that the amateur at least is like a race horse: He 
has a short life of intense activity' and a long life,* 
oftentimes, of crippling disability' or discomfort 
from it. Manj' of the men in the audience can re- 
member that from their college days. I have seen a 
man with a dislocated shoulder taken out of a 
football game, his shoulder incompletely' reduced — 
y'ou could see that it was incompletely' reduced from 
the stand. He would hold it as if he had a lu.xatio 
crecta. That patient would be sent right back into 
the football game to have the shoulder redislocated 
on the next play. 

I have not had any' experience with pneumo- 
grams of the knee joint. A good many' y'ears ago, 
when I was first considering the problem of using 
pneumograms on the knee joint, I happened to run 
into five successii’c references within two weeks 
time on fatalities from air embolism, so that my 
enthusiasm was discouraged and I did not begin the 
use of them. I am glad to know that Dr. McGaw 
has had success with them and I would like to know 
more about it from him later. 

Dr. Meherin asked about the age incidence of 
these patients. Dr. Meherin and I have been asso- 
ciated with each other in San Francisco for a time, 
and Dr. iMehcrin himself took care of a few of these 
patients that I have shown you. When he first 



You. I.XXIV, No. 5 


Howard — Injuries of the Knee Joint American jounmi of svirRcry 653 


asked me this question, I went back and tabulated 
tlie age groups by decades, and 1 found that by far, 
tlic majority of the injured individuals were be- 
tween tliirty and forty and forty and fifty years of 
age. There were two people in their eighth decade 
still working, receiving these injured as industrial 
injuries, over seventy years of age. One of them 
resijonded beautifully to conservative treatment; 
the other had to be operated on and his work dis- 
ability was only sixty days before going back to full 
work. 

Dr. Mehcrin mentioned the disparity between 
the total period of disability in operative eases and 
the short period of disability for the conservatively 
treated cases. That might leave you with a misap- 
prehension. There were two eases of prolonged dis- 
ability which were operated upon, which gave rise, 
to this poor statistical result. One was an individual 
who had a chronic and recurring effusion of the 
knee joint. It was extremely diflicult to diagnose 
the true lesion. He was an inebriate bartender who 
fell down a flight of stairs. He came to us late with 
an effusion. It was difficult to determine whether he 
had a semilunar cartilage injury. At no time did he 
have a history of locking or, on physical c.xamina- 
tion, locking of the knee joint. 

Finally, after 180 days of constant recurring effu- 
sion, in spite of bed rest, traction and aspiration, his 
knee joint was explored. A torn semilunar cartilage 
was found — without a history of locking, without 
physical signs of locking — and his total disability 
was 300 days. 

The second one with prolonged disability was a 
mistake in surgical judgment. That man came to us 


rather late with a fresh injurj% but rather late after 
the injuiy. He h.ad a hot joint. Me had definite ten- 
derness and locking. He had no fever, he had no 
leukocytosis, but he had, very definitely, a mark- 
edly elevated sedimentation rate. The joint locking 
responded to adhesive traction. The effusion disap- 
peared within thirteen days — rather prolonged. He 
was placed in a working splint and was allowed to 
walk for three weeks. On removal of the splint, 
locking and recurrence of a slipped cartilage took 
place, and effusion came on again, so he was oper- 
ated upon, in spite of the fact that he had a warm 
joint, and at operation, a pannus was found run- 
ning from the cruciate ligament to a split in the 
anterior horn of the semilunar cartilage. When the 
pannus was removed, it was seen that the joint 
cartilage beneath the semilunar cartilage had been 
fragmented and raised i or 2 mm. 

Another mistake was made when this elevated 
joint cartilage was excised. This patient has a 
rather stormy imstoperative course but a prolonged 
one; he had low-grade fever, marked cfl'usion of his 
joint, he ended up with a stifl', ankylosed and pain- 
ful joint, with only 30 degrees of motion. He had to 
change his occupation, and he did not go back to 
work for 330 days and was kept under observation 
for some 500 days. 

With those two exceptions, all of the operated 
c.ases, actual fractures of the semilunar cartilage 
that were found, had a period of disability before 
going back to heavy work ranging from only sixty 
to ninety days. 

I am .sorry that 1 do not have time to discu.ss the 
other remarks. 



MULTIPLE MUSCLE SUBSTITUTION FOR CORRECTION 

OF FACIAL PARALYSIS 


\Vm. Milton Adams, m.d. 


F acial paralysis prt'scnis not only a 
(lisahlinp and dislipvirin}' deformity. Inii 
a most dillicuh problem from the stand- 
point of satisfactory correction. One should not 
be content merely to pivc sni)p()rt to the 
alfected muscles; it is also necessary to restore 
as much motion as possible to the entire 
paralyzed side of the face. This may t.ax to 
the limit the ability of the most hijthiy shilled 
surgeon. 

In paralysis incident to simple .severance of 
the facial nerve, regeneration may follow suture 
of the two ends. In the event the ends of the 
nerve have probably been bruised, permanent 
suture is best delayed until the eighteenth to 
the twcnty-lirsl day following injury, since 
one can then determine the exact extent <»f 
the damage to the nerve beyond the point of 
severance. In the presence of a small gap in the 
nerve, a free graft may often be utilized for 
repair. A defect in that part which lies within 
the facial bony canal lends itself well to the 
nerve graft procedvire described by Bunnell 
in u)27. If neither of these methods is feasible, 
a satisfactory result may occasionally be 
obtained by an anastomosis of the distal end 
of the facial nerve to one of the other cranial 
nerves, usually the eleventh. 

For extensive iniury of the nerve or per- 
manent paralysis, either fascial strips or mu.scle 
pedicle grafts may be utilized. By far the most 
popular technic has been the use of fascial 
strips attached to the temporalis fascia or 
muscle, or both, the strips being carried down 
to give support to the most noticeably sagging 
areas of the face. There are two reasons for 
the popularity of this procedure: the technic is 
simple and the improvement is immediate. No 
motion is obtained, however, or at least only a 
negligible amount. Neal Owens has utilized 
the masseter muscle in preference to the 
temporalis, attaching the fascial strips to the 
lips and corner of the mouth and looping them 
through the bodj' of the masseter muscle. Me 
has found that this not only provides support, 
but the results are definitely better with respect 


/'fiimsstf 

t«> motion about the corner of the mouth than 
following the use of the temporalis muscle. 

.\lusele transplantation provide.s support 
equal to th;it (»f fascial strips and, in addition, 
permits voluntary motion. In some ca.scs, 
moreover, f.ascial strips tend to rel.ax, with a 
eonsetiuent return of the .sagging of the 
muscles, whereas following the transplantation 
of muscles, the tone iitiproves a.s reeducation 
of the transplants is continued. 

riie principle «>f muscle substitution seems 
to have been first employed by Lexer in iSfiy. 
who transplanted a pedicle of the masseter 
muscle to the corner of the nunith, to give 
motion in this region of the face. A number of 
other surgeons have since transplanted the 
ma.sseter mviscle by one technic or another for 
the same purpose. Gillies and Sheehan have 
each emphned the temitoralis alone for restor- 
ing motion to the entire side t)f the face. 1 he 
muscle IS detached at its origin above, divided 
into strips and brought down; one strip is 
attached in the vipper eyelid, one iit the lower 
lid, one in the supra-orlvital region and one or 
more around the angle of the mouth. When 
the temporalis muscle is transplanted to the 
region of the mouth, however, its pull is largely 
upward and only slightly backward. This 
muscle is most suitable for restoring motion 
and giving support to the eyelids, providing, as 
it does, a sliglttly uiiward pull. 

In paralysis of the facial nerve, there is a loss 
of function of eleven maior and nine minor 
muscles of expression. One cannot, therefore, 
expect one muscle to carry out the work ol the 
entire group. Obviously, the larger the number 
of tlilTerent nuuscles which can be brought into 
play, the better the function one will be able to 
restore to the paralyzed area. By substituting 
muscles from dillercnt locations, muscle pull 
in various directions may be provided, thus 
insuring a more nearly normal direction of 
motion. 

The masseter muscle, because of its loc.ation, 
is most suitable for reanimating the corner of 
the mouth and the lower part of the paralyzed 
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riC5. !• Transplantation of the masseter muscle to the region about the angle of the 
mouth. ( 0 Freeing the masseter muscle from its insertion along the lower border of the 
mandible through an incision in the buccal mucosa. (2) The ma.sseter muscle flap 
divided at its distal end and .swung anteriorly to the region about the mouth. (3) The 
muscle flap being threaded through the formed tunnel beneath the mucous membrane of 
the mouth into the body of the obicularis oris muscle of the upper and lower lip. Tlie 
ends of the flaps are sutured as near the midline of the lips as possible. A third suture 
is placed at the lateral border of the obicularis oris muscle where it conjoins with the 
risorius to bring out the nasolabial expression line. (Sec footnote p. 664) 


face. By transplanting the end of the insertion 
of the muscle at the lower border of the man- 
dible, one is less likely to disturb the nerve 
supply, the pull is in the desired direction, 
being slightly upward and backward, function 
is thus more active and the eflect is more 
natural than if the temporalis muscle were 
utilized. 

The operation is best performed under local 
anesthesia, in that it is desirable to have the 
patient’s assistance in contracting the muscle 
from time to time during the operation. 
Unless the masseter muscle is unusually small 
or is attached posteriorly on the body of the 
mandible, the intra-oral approach is used. 
By having the patient clinch the teeth, the 
body of the muscle is brought forward against 
the buccal mucosa. On incising the mucosa 
along the anterior margin of the muscle, one 


immediately encounters the muscle and may 
readily deliver it through the incision. (Fig. i.) 
If the muscle is attached more posteriorly on 
the mandible, an extra-oral approach along 
the lower border of the mandible is preferable. 

The pedicle is dissected up from the lower 
margin of the mandible and the fibers are 
separated longitudinally by gentle finger dis- 
section. The muscle should be divided only 
for a sufficient distance to form a flap of proper 
length, as the higher the dissection is carried, 
the greater the danger of impairing the nerve 
supply. A small incision is next made in the 
mucous membrane of both the upper and lower 
lips, just lateral to the midline at or near the 
vermilion border. Through each of these 
incisions a tunnel is formed through the body 
of the orbicularis oris muscle, the tunnels 
meeting at the corner of the mouth. The 
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Ftc. 2 . Transplantation of a flap of the temporalis muscle to the eyelids. 

( I ) The location and amount of temporalis muscle used to form a flap; (2) 
the freed temporalis muscle flap with overlying fascia intact; (3) the over- 
lying fascia reflected down from the body of the muscle to give needed 
length to reach the inner canthai region and divided to give a strip for both 
the upper and lower eyelid; (4) the flaps threaded through the eyelids and 
the ends sutured in the inner canthai region. 

tunnel is then continued backward from this planted. A vertical incision inches in length 
point to the masseter region. is made inside the hairline and just above the 

The distal end of the pedicle is now split in zygomatic arch, usually anterior to the tern- 
half for }>'2 to M inch, and the upper and lower poral artery. (Fig. 2.) The muscle flap, which 
halves are delivered through the tunnels of should be about inch wide, is dissected up 
the upper and lower lips, respectively, and from the anterior portion of the coronoid 
attached to the muscle. A third suture is process of the mandible. To sever the attach- 
placed in the fork of the pedicle, which is just ment from the coronoid process, long slender 
lateral to the corner of the mouth; this aids in scissors with an acute angulation at the ends 
forming the nasolabial expression line when the of the blades are used. The overijdng fascia 
patient contracts the muscle. of the temporalis muscle is left attached to 

Within two months after the operation, the the flap and, in order to lengthen the flap 
patient is able, by clinching the teeth, to sufficiently to reach the inner canthai region, 
develop fairly satisfactory control of the the fasica is reflected downward. Here, also, in 
pedicle, with motion in the corner of the forming the pedicle, the fibers are separated 
mouth and surrounding region. Further im- longitudinally with gentle blunt dissection to 
provement may be expected for an indefinite interfere as little as possible with the nerve 
period, as long as the patient persists in daily supply. 

exercise of the muscle. A tunnel is created through the subcutaneous 

The temporalis muscle is utilized in a similar tissues from the temporal incision to the outer 
manner to restore support and function to the canthai region, thence through both eyelids to 
paralyzed upper and lower ej^elids. Again, the the inner canthai region. The distal end of the 
end of the insertion of the muscle is trans- flap is split for a distance of i to inches, 
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Fig. 3. The transplantation of the frontalis flap to the opposite eyebrow region, 
(i) and ( 2 ) show two small incisions at the inner border of the eyebrow just below the 
hairline and the area of skin of the central portion of the forehead undermined at the 
donor site of the frontalis flap. (3) and (4) show the flap being swung over to its new 
location imd the point of fixation of the distal end. 


and one-half is threaded through each of these 
tunnels, brought together and attached to the 
inner canthal ligamentous tissue. A malleable 
dissecting probe is useful in delivering the flap 
through the tunnel, a thread being tied around 
the ends of the flap and passed through the eye 
of the probe. One should be careful tvith respect 
to the tension on the flap; the tension should be 
suflicient to permit closure of the lid on relaxa- 
tion of the levator, yet not enough to prevent 
raising of the lid on contracture of this muscle. 
The tension may be tested by having the 
patient open and close the lids before the trans- 
plant is permanently sutured in place. 

The immediate eflect of this procedure is 
dramatic, in that the patient is able to open 
and close the lids at vill as soon as the muscle 
flap is attached to the inner canthal ligament. 


It is my impression that this is not a result of 
the contracture of the muscle pedicle; rather, 
the tension of the flaps automatically draws the 
lids together upon relaxation of the levator 
palpebral and orbicularis muscles. The ability 
to open and close the lids by contracture of the 
transplanted muscle is not acquired until two or 
three months later. 

Some patients with facial paralysis have 
extremely active muscles of the brow and 
forehead, the brows being constantly raised 
and lowered. An active forehead on one side, 
in contrast to the blank immobility and droop- 
ing lid and brow of the paralyzed side, 
presents a conspicuous disfigurement. By trans- 
ferring a muscle flap of the active frontalis to 
the muscle bed of the paralyzed eyebrow, 
attaching it just beyond the midline of the fore- 
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Fig. 5. Case 1. Six months postoperative pictures, a, showing patient with eye almost closed and 
face bilaterally symmetrical in relaxed position; b, patient with eyes open, smiling slighth% show- 
ing the two sides of the face practically bilaterally symmetrical. 


The results of these procedures, though far 
from perfect, are believed superior to those 
obtained by the usual supportive operations, 
either b}’- fascial strips or the use of only one 
muscle. In each of the three transplants, the 
point of insertion of the muscle, rather than the 
point or origin, is pedunculated. Physio- 
logically and mechanically, this insures the 
least interference with its circulation, nerve 
supply and direction of pull. Function improves 
as the patient re-educates the muscle and its 
tone increases. By continued efforts along this 
line, I am confident that we can give these 
patients consistently better results, bearing in 
mind the fact that muscle transplantation 
offers most to those with a definitely permanent 
paralysis. 

CASE REPORTS 

Case i. B. F. S., female, aged twenty-one 
years, was observed in the Plastic Surgery Depart- 
ment of the U. S. Naval Hospital, Oakland, Cali- 
fornia, having been referred bj"^ the Neurosurgical 
Department following removal of a neurofibroma 
from the left eighth neiA'e. The tumor had been 
located beside the brain stem and had extended 
from the left temporal notch to the region of the 
medulla. The seventh nerve throughout this region 
had been sacrificed in its removal. The patient’s 
convalescence was uneventful, though the left 
acoustic and facial nerves were permanently para- 


Ij'zcd. She wore a plastic support hooked into the 
corner of the mouth and attached around the left 
ear. (Figs. 4.A and b.) 

One month after removal of the neurofibroma, 
the first stage of the repair was carried out. A 
muscle flap about inch in diameter and 
inches in length was obtained from the anterior 
third of the temporalis muscle by dissection from 
its insertion at the head of the coronoid process 
of the mandible. A tunnel was made beneath the 
skin over the malar bone and across the upper and 
lower eyelids, and the flap was passed through the 
tunnel to the outer corner of the ej^e. At this point, 
the distal i inch of the pedicle was split in half, and 
each end was sutured into the orbicularis occuli of 
the upper and lower lids near the mid-portion. 

Three weeks following operation, it was observed 
that the patient slept with the eyelids closed. Be- 
tween the fifth and sixth week, she was able par- 
tially to control the lids by clinching the teeth. 
Function gradually increased, and by the end of 
three anonths she was able to close the lids com- 
pletel3% This function was better when the patient 
was not fatigued. Although control of the lids 
was not entirely restored, the result was a material 
improvement. It is believed the outcome would 
have been more successful had the muscle flap 
been long enough to reach the inner canthal region. 
Function niight still be improved by an elongation 
of the fascia to the inner canthus or bj^ a simple 
fascial implant to support the lower lid. 

Three weeks after the-foregoing procedure, an 
intraoral incision was made along the anterior 
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Fig. 8. Case n. a, preoperative pliotographs showing marked asj'inmetry witii the patient at- 
tempting to whistle; d, six montiis postoperative showing improvement witli patient whistling. 
Marked improvement in asymmetry of entire face. 


supcrcilia muscle and the lower portion of the 
frontalis. The first movement of the medial portion 
of the left eyebrow was observed two months later. 

Unquestionably, this was a case of complete, 
permanent paralysis, without any possibility of a 
return of function except by surgical treatment. 
Circumstances prevented the patient from receiv- 
ing more than one electrical treatment each week 
for the first two months. The function obtained by 
the three muscle transplantations was not entirely 
satisfactory (Figs. 5A and b), yet the improvement 
obtained must be, accredited to the operations. At 
her last observation, the paralysis was not obvious 
and, when relaxed, the two sides of the face were 
almost symmetrical. 

C.ASEji. J. E. S., Corporal, U, S. M. C. R., 
aged twenty-two years, had received a through- 
and-through gunshot wound of the head during 
active duty. The bullet had entered just below the 
left eye, ranged through the left side of the face, 
through the inferior portion of the malar bone and 
the facial canal, and emerged through the left 
mastoid region. The wound had been debrided and 
drained in a field hospital. Roentgenograms had 
revealed a comminuted fracture of the left malar 
bone, the lateral wall of the left maxilla, the neck 
of the condyle of the mandible and the left mastoid 
process. There was no previous his^ry of paralysis 
or sensory disturbance. 

The patient was admitted to the Neurological 
Service of the U. S. Nax'al Hospital at Oakland, 
California, six weeks following the injury. He had a 
healed scar at the entrance of the bullet below the 
left eye, and another behind the left ear. Neuro- 


logic examination revealed a complete left facial 
paralysis. (Figs. 6a, ~a and 8a.) The left pupil was 
dilated and fixed, and a massive white area was 
present in the lower outer quarter of the retina. 
Below the bullet wound of the cheek, sensation was 
lost over an area approximately 3 inches in diam- 
eter, and there was some weakness in the muscles of 
mastication on the left. Hearing in the left ear was 
totally lost. No other signs of nerve injury were 
elicited. The right side of the face was normal. 

For a period of four months, the patient wore a 
plastic hook in the corner of the mouth and at- 
tached around the left ear, to support the left side 
of the mouth. Repeated neurologic examinations 
revealed no evidence of regeneration of the facial 
nerve during this period. The paralysis was there- 
fore regarded as permanent and the patient was 
transferred to the Plastic Surgery Department for 
treatment. 

Under local anesthesia, a flap of the temporalis 
muscle, about }.4 inch in diameter and 3 inches in 
length, was dissected from the head of the coronoid 
process through a vertical incision. The fascia of 
the muscle flap was reflected downward and split 
into two parts, one for each ej’^clid. Profiting by our 
experience in the previous case, wherein we 
had depended entirely upon the temporalis muscle 
flap, whicii reached only to the mid-portion of the 
eyelid and thus failed to support the lower lid 
sufficiently to permit full closure of the lids, the 
pedicle in the present case was made of proper 
length to reach the inner canthal region, in the hope 
of providing the necessary support. A tunnel was 
made beneath the skin over the malar bone and 
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across the upper and lower lids, the two halves of 
the pedicle were delivered through these tunnels 
and the distal ends were sutured into the inner 
canthal region. 

Through an intra-oral incision along the anterior 
border of the massetcr muscle, the anterior half of 
the muscle was pedunculated from its attach- 
ment at the lower border of the mandible. This 
pedicle was made at least one-third larger than that 
used in the first case in the belief that the results 
might thus be improved. The distal end of the pedi- 
cle was split and the flap was threaded tiirough a 
tunnel constructed beneath the buccal muscosa to 
the corner of the mouth. The two ends were then 
passed through the body of the orbicularis oris, 
one through the lower lip, the other through the 
upper lip, and sutured to the muscle near the mid- 
line. To accentuate the nasolabial fold, the (lap was 
sutured to the outer border of the orbicularis oris 
at its junction with the risorius muscle. A light 
pressure bandage was applied to the left half of the 
face. 

To prevent swelling and intervention of the 
mucous membrane between the upper and lower 
teeth, a thin mold of dental wax was inserted 
between the teeth and soft tissue of the cheek and 
left in place for several days. The pressure bandage 
was removed at the end of one week. 

The most noticeable disfigurement at this time 
was the paralj’sis of the left half of the forehead and 
eyebrow region. To correct this condition, a flap 
of the right frontalis muscle, }4 inch wide, was 
detached from its insertion, swung across to the 
paralyzed side, and fixed to the body of the 
obicularis occuli supercilia muscle and the lower 
portion of the paralyzed frontalis muscle. 

Although the patient had support of the lower lid 
immediatelj' follorving operation and the lids 
remained closed when he slept, he was cautioned 
against exerting the muscles of mastication for two 
weeks. After this period, he was instructed to begin 
reeducation of these muscles by clinching his teeth. 
By the end of the third week, he could partially 
close the lids on tightly clinching the teeth. The 
function of the lids continued to improve, and after 
the fifth week he was able to close the eyelids at 
will. 

The patient had no controlled contracture about 
the corner of the mouth for a period of four weeks. 
In order to re-educate the muscle, he practiced at 
length before a mirror, and from the third week 
postoperatively, received daily electrical stimu- 
lation of the muscle. The first motion about the 
corner of the mouth was observed at the end of tiie 
fourth week. Strangely, he could move the corner 
of the mouth only by clinching his teeth and 
moving his right ear at the same time. One week 
later, he was able to contract the corner of the 
mouth without moving his ear, and thereafter 
contracture of this area progressively improved. 


Nine weeks elapsed before any motion was ap- 
parent in the eyebrow region, and then only a 
slight twitching of the inner half of the left brow 
obliquely upward and medially was present. Four 
weeks later, the right eyebrow became extremely 
arched, producing a marked contrast in the two 
halves of the forehead. With a No. ii Bard Parker 
knife blade, a small incision was made in the skin 
of the forehead inch above the middle third of 
the right eyebrow, the greater portion of the fronta- 
lis muscle was incised horizontally down to the 
periosteum and a pressure bandage was applied. 
This decreased to some extent the overcontracturc 
of the frontalis muscle. The contracture of the 
frontalis pedicle on the left was not pronounced 
at the patient’s last observation, six months fol- 
lowing operation, though the eyebrows were 
symmetrical when at rest and motion was still 
improving. 

After the fourth month, motion of the eyelids and 
about the corner of the mouth improved only 
slightlj'. At six months, the patient could close the 
eyelids and contract the corner of the mouth only 
by clinching the teeth. (Figs. 6b, jb and 8b.) With 
his mouth open, he could retract the left side of 
his face on holding the muscles of mastication 
tense. 

Electrical stimulation to the facial nerve had no 
apparent effect until seven months following 
operation. At that time, a little movement of 
the muscles of expression of the lower half of the 
face, indicating a slight regeneration of the nerve 
to this group of muscles, was observed on stimula- 
tion of the nerve just anterior to the mastoid 
process. Whether regeneration of the nerve will 
continue is diflicult to predict. In any event, 
correction of the paralysis was satisfactorj' by 
the end of the second month following operation. 
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DISCUSSION 

Donald M. Glover (Cleveland, Ohio): I can 
only express admiration for this beautiful con- 
tribution to repair of the very disfiguring effects of 
facial paralysis. I cannot discuss it because I have 
not done the operation in this way. Frankly, I 
have always been a bit skeptical about the future 
of muscle slip transplants from limited experi- 
mental observation, but the results shown are 
convincing and the method deserves wider use than 
it has had. 
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I ^Yould like to ask a couple of questions of the 
essayist, if I may: First, about the future of muscle 
slips, whether or not he has had any opportunity 
to observe them over long periods of time to deter- 
mine how much fibrosis takes place in the muscle 
slip and how much function remains permanently? 
In this particular case, with the beautiful result 
which is unquestioned, I thought that at the out- 
set the patient had a little facial muscle function 
before the operation and I was wondering if that 
was a complete nerve loss or if there was any func- 
tion at all in the nerve or any tendency to re- 
generate on the part of the facial nerve. 

It has been observed, I think, by almost everyone 
who has done the fascial transplant operation for 
fascial paralysis over a period of years, that the 
patients so treated, develop apparent movement of 
a slight degree in the side which is paralyzed. This 
movement appears to be contributed by the tension 
on the unalTeeted muscles of the good side. These 
patients may thus have a little sham movement on 
the paralyzed side which gives the impression of 
function which is not actually there. 

Edward A. Kitlowski (Baltimore, Md.): This 
work by Dr. Adams again brings up a question 
which has puzzled us through the years: What 
function remains after a period of years in slips of 
muscle and how much fibrosis takes place? 

As Dr. Glover mentioned, we have evaluated 
paralysis in many cases in this way: In a great 
many of the cases there is some regeneration of the 
nerve. Now, the fiaccidity of the face stays be- 
cause the muscles on the good side have over- 
stretched the muscles on the weakened side, so 
that even though some nerve supply comes back, 
that muscle is overstretched so that it cannot func- 
tion in opposition directly to the muscles on the 
other side. 

With simple fascia transplants, you can help that 
muscle to such an extent that I will even go further 
than Dr. Glover and say that in some of these 
cases, we believed definitely that there was 
muscle function after a period of years. That 
muscle h.as had a chance to contract some, and will 
then exhibit its activity in conjunction with that 
contraction. 

In cases of Bell’s palsy, we have always thought 
it very important that early, very early, a hook 
attached to a head strap be put in the corner of the 
mouth to keep traction on the afl'ceted side. Quite 
frequently, if that is done conscientiously, the 
muscle will not be damaged during the period when 
that nerve is coming back and what looks like a 
very sad result will ultimately show a very satis- 
factory face. 

I managed to get some of the statistics from Dr. 
Lexer’s clinic, where they had done sixteen of these 
muscle transplants of the face. After experience 
with sixteen of them over a period of about six or 
eight years, Dr. Lexer decided that they were not 


worth the doing. Apparently there was so much 
fibrosis that it simply acted as straps, and fascia 
transplants would be just about as satisfactor3% 

We believe, as in some of Dr. Owens’ work, that 
where a fascia strip is fastened to the masseter 
and is permitted to take on some of the function of 
contracting, j'ou can get some permanent muscu- 
lar effect, because you have not traumatized the 
masseter muscle. 

As mentioned before, I do not have enough ex- 
perience with these muscle transplants to say how 
long they will survive as such. I believe that a 
slip of muscle handled in this way, particularly 
where it is split down, as Dr. Adams explained, 
will unquestionably not survive and atrophy may 
be a slow process over a period of two or three 
years or even longer; but I still believe that in the 
end, he will again have the same thing as one gets 
with a strip of fascia. 

Neal Owens (New Orleans, La.): No method for 
the correction of facial paralysis offering completely 
satisfactory support and animation has been 
developed. The improvement reflected from the 
use of muscle transplants or fascial transplants 
incorporated in functioning muscle has been suffi- 
cient to be of great comfort to patients with com- 
plete facial paralysis. Effort directed toward the 
development of a surgical procedure which will 
improve existing methods is worthwhile, if it does 
little more than to stimulate renewed interest. 

Correction of facial paralysis, should entail more 
than actual support of sagging muscles, because 
support without reanimation means little comfort 
to the patient. 

In answering some of the questions regarding 
the fibrosis of muscle slips, I can say that I have 
observed one case repaired by muscle transplants 
for about twelve years. One of the first cases 
recorded was corrected over twelve years ago and 
that case was corrected by means of muscle slips 
from the masseter muscle. Three slips were utilized, 
bringing one to the upper lip, one to the angle of 
the mouth and one to the lower lip. A satisfactory 
result has persisted through a period of over 
eleven years. This patient has been examined 
regularly from year to year. I have seen him within 
the past three months and the result is better today 
than it was two months following the operation. 

It has been found, on the basis of experience, 
that these cases will show definite improvement 
during one, two or three years. I do not mean to 
imply that this is a reflection of more power from 
the muscle but probably is a combination of in- 
creased muscle power plus a degree of animation re- 
sulting from increased coordination, which is 
developed as a result of exercises done before a 
mirror. This is a most important procedure to have 
patients follow. Unless the patient has the neces- 
sary desire to develop animation, which can be at- 
tained only through constant exercise and practice. 
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SURGICAL MANAGEMENT OF EXTENSIVE AVULSIONS 

OF SKIN* 

Carleton Mathewson, Jr., m.d. and Alex Gerber, m.d. 

5 a?i Fra 7 xcisco, California 


E xtensive avulsions of skin and sub- 
cutaneous tissues are not uncommon in- 
juries encountered in association with 
automobile and wringer accidents. Frequently 
such lesions become complicated surgical prob- 
lems demanding extensive plastic procedures 
and long periods of hospitalization because of 
improper early management. Although seldom 
dangerous to life, these wounds are all poten- 
tially infected and, unless treated as acute 
surgical emergencies, inevitably lead to serious 
complications. 

In May, 1939, Alfred W. Farmer of Toronto, 
Canada, presented before the American Sur- 
gical Association four cases of severe avulsion 
of skin treated by immediate complete excision 
of all of the avulsed skin, debridement of the 
traumatized area, removal of all of the sub- 
cutaneous fat from the avulsed skin and its 
replacement as a full thickness skin graft on 
the denuded area. His results were e.xcelient 
but it was evident from the discussion of his 
paper that many considered the method too 
radical for general adoption. 

Our experience with Dr. Farmer’s method 
has been excellent whereas out experience with 
similar injuries treated by other methods has 
been most discouraging. Although not infre- 
quently the avulsed skin and subcutaneous tis- 
sues appeared not badly damaged and often 
remained attached to a rather large pedicle, 
careful debridement of the wound and accurate 
replacement of the a\ailsed skin was often fol- 
lowed by engorgement of the skin flaps and 
gangrene. Occasionally, the skin would remain 
intact but the attached subcutaneous fat would 
become necrotic and cause secondary necrosis 
and slough in the grafted area. Fibrosis and 
contracture of the subcutaneous tissues were 
frequent complications. These and other obser- 
vations associated with the treatment of this 
disabling injury are recorded in the following 
case histories and discussion: 


Case 1. Mrs. A. A., a thirty-seven year old 
housewife, entered San Francisco Hospital in April, 
1938, following an automobile accident. There was 
a deep laceration of the palm of the right hand and 
fractures of the distal end of the right radius, the 
base of the fourth metacarpal, the navicular and 
pisiform bones. The skin, subcutaneous tissue and 
palmar fascia were stripped free of their attach- 
ments and avulsed to the base of the metacarpal 
bones of the fingers. (Fig. lA.) The flexor tendons, 
although intact, were stripped free of the sur- 
rounding tissues so that they could be lifted away 
from the volar surface of the hand. The superficial 
and deep palmar arches were intact. The entire 
surface was ground full of grease and dirt. The 
wound was carefully debrided by sharp dissection 
and by repeatedlj" submerging the hand in saline 
solution until all devitalized tissue and contami- 
nants had been removed. The contused skin edges 
were removed by sharp dissection. After careful 
hemostasis tiie wound was closed with interrupted 
silk sutures. Because of the precarious blood supply 
to the fingers and thumb, no attempt was made to 
reduce the fracture of the radius. A pressure dress- 
ing was applied and the extremity immobilized in 
a plaster body spica, extending from the tips of the 
fingers to tlie waist with the arm held at 90 degrees 
flexion at the elbow and 90 degrees abduction at 
the shoulder. The postoperative course was un- 
eventful. The hand was dressed on the twelfth 
postoperative day at which time the woiuid in the 
palm of the hand was healed. An attempt was made 
to reduce the fractures but proved unsuccessful 
because traction caused undue interference with 
the circulation. This patient was started on early 
active physiotherapj'^ but, regardless of the fact 
that the skin remained intact, the subcutaneous 
tissue became fibrotic and caused considerable 
flexion contracture of the wrist. Subsequent exci- 
sion and regrafting of this area produced the final 
result seen in Figure ib. 

Comment. This patient, treated before Dr. 
Farmer’s contribution, demonstrates the ad- 
visability of immediate extensive and careful 
debridement of such wounds to prevent infec- 
tion. Very careful immobilization is important 


* From Stanford University and the University of California Surgical Services, San Francisco Hospital, San 

Francisco, Calif. 
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Fig. I. A, Case i. avulsion of skin and subcutaneous 
tissue from palm of hand. 


for the same reason. Regardless, however, of 
the primarj’- wound healing and absence of in- 
fection, secondarj" fibrosis of the subcutaneous 
fat and areolar tissue in this patient led to 


contracture necessitating subsequent excision 
and grafting. 

Case u. Mrs. M. R., a thirty-two year old 
widow, entered Santa Clara County Hospital in 
September, 1941, following an automobile accident. 
There was a compound fracture of the right tibia 
in the lower third and an extensive avulsion of the 
skin of the anterior, posterior and lateral surfaces 
of the lower leg extending from a point just below 
the knee joint to the ankle joint. There was also an 
avulsion of the skin of the lateral surface of the 
right thigh. The avulsed skin was attached along 
the medial surface of the leg throughout the length 
of the avulsion. The patient was taken to surgery 
immediatel3\ After extensive and careful debride- 
ment of the entire wound the fracture of the tibia 
was reduced and held b^' the application of a metal 
plate. The avulsed skin and subcutaneous tissues 
were carefullj' replaced and sutured. Pressure 
dressings were applied and the leg was placed in 
traction. Fourteen daj’s later, this patient was 
transferred to the San Francisco Hospital where it 
was noted that the entire avulsed skin had become 
necrotic. It was necessarj" to remove almost all of 
the skin of the right lower leg and a portion from 
the right thigh. (Fig. 2.) 

Comment. This patient demonstrates the 
usual fate of replaced skin and subcutaneous 
tissue. As might be e.xpected, she became a 
difficult nursing problem and recovered the use 
of the right lower extremity on!}’- after months 
of hospitalization and extensive skin grafting. 

Case in. C. G., a three and one-half year old 
male child entered San Francisco Hospital in 
November, 1941, following a street car injury. The 






Fig. 2. Case li. Complete necrosis of avulsed skin and subcutaneous tissue two weeks after replace- 
ment without removal of subcutaneous fat. 


roller on the catcher on the front of the street car 
had avulsed the skin and subcutaneous tissue of 
the entire left ankle and foot, including disarticu- 
lations and avulsion of all but the great toe at the 
metatarsophalangeal joints. There was only a small 
portion of skin still attached near the ankle joint. 
Figure 3.A. through Figure 4B demonstrate the 
operative procedure undertaken. After the re- 
maining portion of attached skin was removed, the 
entire skin flap was stretched on a board and the 
subcutaneous fat removed by sharp dissection. 
The exposed denuded bone of the toes was removed 
with rongeurs. The denuded foot was carefully 
debrided by sharp dissection and irrigated with 
saline. The full thickness skin graft Avas carefully 
sewn back in place. A missing area of skin was 
replaced Avith a three-fourth thickness split graft 
from the right thigh. A paraffin dressing Avas placed 
OA’er the grafted area. Moist gauze and sea sponges 
Avere applied as pressure dressings. A long leg cast 
completed the dressing. In order to preserA-e the 
great toe this single area aa-us grafted Avith the 
avulsed skin leaving the subcutaneous fat in place. 
Figure 5 shoAvs the foot healed. The Initial dressings 
AAcre not disturbed for tAvo Aveeks. There aa-us 
practically a complete take of this graft Avith the 
one exception of the great toe Avhere the subcu- 
taneous tissue A\as left intact. This area became 
gangrenous, Avas remoA-cd and regrafted. 

Comment. The excellent result obtahied in 
this patient is an admirable demonstration of 
the method proposed by Dr. Farmer for the 
treatment of extensive avulsion of skin and 
subcutaneous tissue. Had aa-c not inadA'isedly 
left subcutaneous tissue on the skin flap coA-er- 


ing the great toe, in all probability there Avould 
haA-e been a complete take of this entire graft. 

C.A.SE iv. Mrs. E. G., a rift3'-nine j'car old 
houscAA-ife, Avas admitted to the San Francisco 
Hospital in Januarj^ 1942, folloAving'a AA-ringer 
injur}’. Apparently, the Avringer had run OA^er the 
hand and forearm, avulsing completely the skin 
and subcutaneous tissue of the forearm from the 
cubital fossa to the Avrist joint except for an 
attachment of the skin posteriorly along the 
interosseous ridge. The sensations and circulation 
of the hand remained intact. After careful cleansing 
AA’ith soap and Avater, ether and alcohol, the lacera- 
tion about the cubital fossa AA’as carefully debrided 
by sharp dissection. The loose skin cuff coA’ering 
the arm Avas then incised longitudinally on the 
A’olar surface of the forearm, forming tAvo equal- 
sized skin flaps attached on the posterior surface 
of the arm. The subcutaneous tissues AA’ere then 
meticulously rcmoA’ed from the undersurface of 
both skin flaps, leaA'ing only full thickness skin 
flaps. (Fig. 6a.) The remaining portion of subcu- 
taneous tissue AA’as remoA’ed by sharp dissection 
from the fascia OA^erlying the musculature of the 
forearm. After careful hemostasis, the AAOund AAas 
irrigated Avith normal saline and the full thickness 
skin flaps AA-ere sutured in place Avith interrupted 
silk sutures. Paraffin gauze Avas applied to the 
AA’ound AA’ith cotton batting and sea sponges held 
AA’ith an ace elastic bandage superimposed as a 
pressure dressing. The e.xtremity Avas placed in a 
plaster cast for immobilization. The AA’ound AA’as 
dressed on the seA’enth postoperatiA^e day at AA’hich 
time it appeared that about 95 per cent of the 
grafts had taken. It AA’as noted, hoAA’OA’er, that the 
flaps seemed blue and congested and there AA’as a 
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Fig. 3. A, Case in. appearance of foot immediately following injury; b, avolsed skin pre- 
pared as full-thickness grafts by removing all subcutaneous fat. 


small area of necrosis on the volar surface of the 
forearm where the two flaps had been sutured 
together. (Fig. 6b.) This area of necrosis increased 
in size during the following weeks and did not heal 
completely for about four months. (Fig. 6c.) 

Comment. This patient raises the question 
of the advisability of presertdng the marginal 
attachments of e.vtensivelj'- avulsed areas of 
skin. One is reluctant indeed to separate at- 
tached margins of skin for fear of destroying the 
small amount of blood supply remaining. How- 
ever, this patient and others have led us to 
believe that regardless of pressure dressings 


these attached flaps are apt to become con- 
gested with arterial blood and, because of in- 
adequate venous drainage, are subject to 
chronic passive congestion which is detrimental 
to their preserv'ation. In our experience, at- 
taches flaps denuded of subcutaneous tissue do 
not do as well as free fuli-thickness grafts. 

Case v. Mr. L. B., a fifty-two year old steel 
worker was admitted to the San Francisco Hospital 
in May, 1942, following an automobile accident. 
There was an e.xtensive laceration of the palm of 
the right hand with an avulsion of skin approxi- 
mately about two-thirds of the area of the palm. 
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Fig. 4. Case iii. denuded foot prepared for grafting; b, full-thickness grafts in place. 


No tendons or nerves were severed. The right 
hand was meticulously scrubbed with soap and 
water and cleansed with ether and alcohol. The 
skin flap was incised at its base and removed. All 
of the subcutaneous tissue was removed from the 
excised skin by sharp dissection. The palmar sur- 
face of the hand was debrided carefully and irri- 
gated with saline. After hemostasis, the avulsed 
skin was replaced as a free full thickness graft. A 
paraflin dressing covered with sea sponges and an 
ace elastic bandage was applied. The hand and 
upper extremity were encased in a plaster cast. 


The wound was dressed on the tenth postoperative 
day at which time it was noted that there was a 
complete take of the graft. Figures 7.A and ys 
demonstrate the hand before and after treatment. 

Comment. This patient had a similar injurj”, 
although not complicated by underlying frac- 
tures, to the first patient reported. Here the 
avulsed skin was completely removed and re- 
placed as a free graft. In the first patient, the 
avulsed tissues after debridement were replaced 
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Fig. 5. Case in. Final result. 

intact. Although the two injuries are not coni' 
pletely comparable, the area of avulsion of skin 
was the same and the result in this patient far 
superior to the first. 

Case vi. F. J., a two and one-h'alf j'ear old 
colored boj% entered San Francisco Hospital 7:20 
p.M. December 3, 1946. He had been run over by a 
truck thirty minutes previous to entr3^ The truck 
had run over the left lower e.xtremity. There was 
an avulsive in;ur3f of the lower one-half of the left 
leg and foot, the entire thickness of the skin and 
subcutaneous tissue being lifted off the fascia, 
extensor and flexor tendons, leaving the largest 
flap of skin attached onlj'' at the base of the toes 
on the volar surface of the foot. There was a 
moderate amount of bleeding. The entire area was 
ground full of grease and dirt. The entire left lower 
extremitjf was cleansed thoroughlj' with soap, 
water, alcohol and ether and the large flaps were 
cut free from the extremit3’' and given to an 
assistant who thorough^' scrubbed the flaps with 


soap and water and removed evcr3" bit of subcu- 
taneous tissue from the underside of the skin, 
leaving the full thickness skin for a graft. The 
wound itself was thoroughl3" washed with soap and 
water, and irrigated ivith saline so that every 
particle of dirt possible was removed. All the con- 
tused and necrotic tissues were cut awa3'. Bleeding 
was controlled b3" pressure. The e.vtremit3' was 
then redraped, the operating team changed gowns 
and gloves and a new set of instruments used for 
the actual surger3^ Numerous thrombosed vessels 
were encountered. These were all debrided away 
.as well as the contused muscle and subcutaneous 
tissue. The anterior tibial artcr3’ appeared to be 
pulsating as well as the dorsalis pedis arter3'. The 
posterior tibial arter3' was intact, the tendons were 
inspected and the onl3’ tendon which had been 
avulscd was the long fle.vor of the large toe. This 
tendon was approximated with No. 60 cotton. The 
skin which had previously had all of the subcu- 
taneous tissue removed was then fitted in place 
on the foot, covering the entire defect with the full 
thickness skin graft. The margins of the graft were 
sutured with interrupted No. 60 cotton sutures. A 
pressure dressing was applied. On December 12th, 
the pressure dressings were removed and approxi- 
mateb' 60 per cent of the graft had taken. The 
areas which had not taken were those areas of skin 
which at the original examination appeared to have 
been extensively burned by friction. On January 6, 
1947, the granulating areas of tlie wound were 
covered with split thickness grafts. Figures 8 a and 
8n demonstrate the wound before and after 
grafting. 

Comment. This patient is another who was 
treated b}’ the method of Farmer. Although 
approximate!}' 40 per cent of the original graft 
Avas lost, the method of treatment was not at 
fault. It was anticipated that about that 
amount of the orginal skin was badh' burned 
and might not survive. That skin should have 
been discarded and replaced Avith three-fourth 
thickness free grafts at the original operation. 

Case vn. Mr. E. V., a sixt3' 3'ear old white 
engineer, entered San Francisco Hospital in May, 
1947, folloAA’ing a truck accident. The truck had 
knocked him down and the rubber tire on one rear 
AA'heel had rubbed against and squeezed the tissues 
of the left thigh and left loAA'er abdominal Avail. 
Examination revealed an extensive laceration in 
the left groin Avith an extensiA'e aA'ulsion of all of 
the skin and subcutaneous tissue of the entire left 
thigh and left loAA-er abdominal AA'all. The patient 
AA'as taken to surger3' Avhere after careful prepa- 
ration of the entire left thigh and abdominal AA-all, 
the margins of the laceration in the left groin AA’ere 
carefull3' debrided b3' sharp dissection. It AA’as 
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noted that all of the skin of the left thigh, left 
lateral buttock and left lower abdominal wall had 
been completely avulsed from the underlying tissue 
except along a margin about 4 cm. wide extending 
from the left groin to the medial side of the left 
knee. An incision was made from the anterior 
superior spine of the left ilium to the outer margin 
of the left knee joint. This incision joined the 
laceration in the left groin, thus forming three very 
large skin flaps. One skin flap was turned upward 
over the abdominal wall and the two on the thigh 
were reflected medially and laterally to their at- 
tachment on the medial side of the left thigh. With 
the flaps reflected the entire left thigh from the 
groin to the knee and the entire lower left abdomi- 
nal wall were completely denuded of skin and 
subcutaneous tissue. All of the subcutaneous fat 
was dissected free from these skin flaps by sharp 
dissection and the underlying wound carefully 
cleansed by irrigation and removal of all devitalized 
tissue. The full-thickness skin grafts still attached 
at one margin were replaced on the region from 
which they had been removed and sutured in place 
with quilting sutures of fine silk tied over small 
pieces of gauze. The grafts were sutured together 
with interrupted silk sutures and the entire area 
"pie crusted” with small incisions for drainage. An 
extensive pressure dressing was applied. The post- 
operative course was uneventful until the fifth day 
when the patient developed an extensive ileus, 
became extremely excited and violent and died in 
delirium tremens. Examination of the grafted area 
after death revealed that the full thickness skin 
grafts all appeared viable and were adherent to 
the underlying tissues with a thin fibrinous exudate. 
There was no evidence of infection and it seemed 
probable that these grafts would have taken had 
the patient lived. 

Comment. This patient had the most exten- 
sive avulsion of skin that we have encountered. 
He was treated according to the method of 
Farmer except that tlie attached margins of the 
skin flaps were left attached. The patient’s 
unfortunate death on the fifth day deprived us 
of the end result of such an e.xtensive primary 
graft; however, there was every evidence at the 
time of death that the grafts were attached and 
living and in all probability would have 
survived. 

COMMENT 

It may be seen from the case histories re- 
ported that our best results have been obtained 
in those cases in which we have had the courage 
to remove all of the subcutaneous fat from tiie 
axTilsed skin and to replace the skin as full 


thickness grafts. In the discussion of Dr. 
Farmer’s original paper, Dr. Sumner L. Koch, 
of Chicago, questioned the advisability of 
detaching flaps which were attached bt^ a wide 
margin. Dr. Farmer was opposed to leaving 
attnehed margins and stated that the only skin 
that he had lost was in a case in which the skin 
flaps were not detached. Dr. John Homans, of 
Boston, mentioned the possibility of chronic 
passive congestion developing in attached flaps 
because of retained arterial blood supply and 
insufl'icient venous drainage. In our experience 
the important factor in this connection is the 
removal of all subcutaneous fat from the 
avulsed skin. This can be accomplished most 
slmplj' by completelj’’ removing the skin and 
having it prepared by an assistant while the 
wound is being prepared for grafting. Such a 
procedure will certainly shorten what is often 
a long and tedious procedure. Furthermore, it 
seems highly improbable that skin which has 
been denuded of all its subcutaneous tissue will 
receive suflicient arterial blood from the at- 
tached margins to alter its fate one way or 
another. We have found it convenient at times 
to leave the margins attached and as may be 
seen in Cases iv and vii such flaps do survive. 
No doubt, those in favor of leaving the attached 
margins have in mind similar situations pro- 
duced surgicalK% such as the skin flaps raised 
in radical amputations of the breast and in re- 
moving the subcutaneous tissues in elephan- 
tiasis of the legs. It should be remembered that 
these flaps are produced surgicallj’’ with a mini- 
mum of trauma, whereas avulsions due to 
trauma presuppose more or less e.xtensive in- 
jury to both the skin and underlying tissue. 
Two patients in our series (Cases i and iv), in 
which the skin flaps remained attached, did 
develop what appeared to be chronic passive 
congestion of the attached skin. Both flaps 
survived. However, they might have done 
better had they been completely detached. The 
results obtained following complete detachment 
of the skin have been best and seem to justify 
the procedure. 

There can be little doubt of the advisability 
of removing subcutaneous fat from the avulsed 
skin. Regardless of the appearance of this tissue 
it is usually severely traumatized as is evi- 
denced by the extensive thromboses of vessels 
encountered in its removal. Although occasion- 
ally replaced flaps of skin and subcutaneous fat 
will surx'ive initialb*, subsequent fibrosis of the 
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Fir;. 6, Qi-'ic Jv. a, skin flaps denuded of subcutaneous fnt; n, skm flaps ten days after 
suture. 


subcutaneous tissue is apt to lead to trouble- 
some contraeturc with deformity and often 
results in persistent peripheral chronic edema. 
1 Icre again one is faced with a diflicult decision 
at the original operation. Excision of extensive 
areas of sulKutancous fat appears at the time 
to be an nnduly radical undertaking. However, 
experience has shown the wisdom of such a 
pn.K.txiure. Secondary gangrene and infection 


of large areas of avulscd tissue as demonstrated 
in Case 11 is not only dangerous to the life of the 
patient but the treatment involves long periods 
of hospitalization and requires extensive sur- 
gical procedures for its correction. Case in 
demonstrates the inadvisability of leaving sub- 
cutaneous fat attached particularly to unat- 
tached skin. In the treatment of this extensive 
avulsion injury the only skin lost was that small 
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Fig. 8. Case vi. a, foot and leg prepared for grafting. 


area over the great toe where fat remained 
attached to the grafted skin. 

As was emphasized in Farmer’s original 



but care must be taken that all of the subcuta- 


neous fat is removed. This can be accomplished 
readib" bj’^ pinning the inverted skin on sterile 
boards (Fig. 3B) and cutting the fat away with 
a sharp knife. If the skin has been badly con- 
taminated at the time of injur}^ it should be 
cleansed thoroughlj' by scrubbing with soap 
and water before it is replaced. Those areas 
of skin which obviously have been too badly 
damaged by the original trauma to survive 
should be cut awa}'' from the full thickness 
graft and discarded. This skin can be replaced 
at the original operation with three-quarter 
thickness grafts taken with a dermatome. This 
is an extremely important step in the procedure 
inasmuch as necrosis of devitalized areas of skin 
in the grafted area may lead to infection and 
jeopardy of the living graft. Case vi demon- 
strates the fate of devitalized skin replaced as a 
graft. _ 

Care should be taken that the grafted skin is 
not overstretched. Overstretched skin will re- 
tract, leading to areas of granulation tissue at 
the margins which will cause the formation of 
scar tissue and contracture. In placing the 
grafts, if multiple, one should avoid placing the 
margins across flexion creases such as the ankle 
or Avrist joint. Skin stretched over bon}' pro- 
tuberance such as the os calcis may lead to 
nrccrosis if tension is too great. Large grafts in 
our experience should be perforated at intervals 
for drainage and should be securely held in 
place with quilting sutures. Pressure dressings 
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should remain in place from ten to fourteen 
days unless evidence of infection develops. 

The preparation! of the area to be grafted is 
of equal Importance to the type of graft placed 
upon it. Very meticulous cleansing and removal 
of all devitalized tissue and absolute hemostasis 
are essential to primary healing. Unless these 
patients are treated as acute surgical emer- 
gencies, infection in the wound will preclude the 
possibility of primary grafting. Immobilization 
in plaster insures proper rest of the injured part 
during the healing period. 

SUMM.\RY 

Seven patients with e.xtensive avulsions of 
skin and subcutaneous tissue are reported with 
the details of treatment and comments on the 
final results. In our experience the method of 
treatment proposed by Dr. Farmer of Toronto, 
Canada, in 1939, has given the best results. 
His treatment involved the complete removal 
of all avulsed skin, careful debridement of the 
remaining denuded areas, removal of all sub- 
cutaneous fat from the skin and its replacement 
as a full thickness graft to the area from which 
it was removed. The importance of treating this 
tjTJe of injury as an acute surgical emergency is 
emphasized. 
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DISCUSSION 

Harry B. Macey (Temple, Texas): Dr. Mat- 
thewson’s paper interests me a great deal, because 
for several years we have been using a similar 
procedure in the treatment of chronic lymphedema 
involving the lower extremities. Even though this 
latter condition is not traumatic in origin, treat- 
ment is along the same line as presented in this 
paper. By excising the skin, lymphedematous tissue 
and fascia and applying a thick split skin graft, we 
have accomplished the same results that was ac- 
complished here. Some of our patients have had a 
tendency to show some stasis changes in the thick 
splits especially about the ankle. 


The operative procedure we have employed has 
covered the entire lower extremity from the ankle 
to the knee. I w’ould like to ask a question: Are 
there stasis changes, such as thickening and fibrosis 
in these full thickness grafts that have been 
reapplied? 

Alfred W. Farmer (Toronto, Canada): I en- 
joyed Dr. Matthewson’s presentation very much 
indeed. I have noted in our own center that despite 
the fact that this has been published and used for a 
long time, certain men who are very conversant 
with ordinary surgical procedures will not use this 
one. Why that is, I do not know. 

A very well trained surgeon in our own hos- 
pital, less than a week ago, asked me to see a hand 
some days after an injury in which the large portion 
of the palm had been avulsed. He had sutured it 
back, leaving the avulsed skin attached at one side. 
There was a loss of coverage and that is in my own 
hospital. 

The skin does not have to have any wound in it 
whatsoever to be avulsed. Workmen who have had 
their forearms pass through rollers will avulse all 
the skin and subcutaneous fat completely from the 
forearm or arm, without anj' wound in it whatso- 
ever, simply by rolling the skin and subcutaneous 
fat off the deep fascia. A great number of such 
cases need no such procedure as this at all but some 
do. One has to judge from the appearance when the 
wound is seen whether the flap will survive or 
whether it will not. 

Taking the flap oil' is a formidable procedure. 
However, nothing can be lost by so doing. You just 
take it off and take the fat off and put it back on. 
But those who are not used to doing this find the 
whole procedure a mental hazard. 

Dr. Matthewson mentioned that Dr. Koch ques- 
tioned the advisability of the. procedure. Since that 
time. Dr. Koch has seen practically all of the cases 
that were mentioned in that original article and I 
think he changed his mind. We had them in when 
he came to pay us a visit. 

The procedure has been used not only in patients 
with injury to the skin alone, but also in lesions in 
which there have been compound fractures of bone, 
associated with crushing injuries to the limbs. The 
bone lesion was handled at the same time with the 
whole skin being taken oft' a leg and put back on 
again. If, as Dr. Matthewson has said, the skin is 
very badly injured, it is necessary to discard it and 
use a split skin graft with a section of the skin 
which you have avulsed. 

Dr. Matthewson’s presentation was verj-^ inter- 
esting indeed. 

Carleton M.atthewson, Jr. (closing): I would 
like to thank Dr. Macey and Dr. Farmer for their 
discussion. I had hoped that certain questions in 
connection with this type of injury might be an- 
swered in the discussion of the paper. How large 
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should the avulsion be before one considers com- 
plete removal and replacement as a free graft? I 
believe that the decision does not depend upon the 
size but rather upon the blood supply of the 
avulsed tissue. If the margins of the avulsed skin, 
when still attached by a pedicle, bleed when trau- 
matized, the blood supply is intact and the pedicle 
may be replaced. However, complete^ detached 
areas of skin should be treated as described before 
being replaced as a free full-thickness graft. 

We have not seen chronic edema develop in these 
free grafts when all the subcutaneous tissue has 
been removed. As a matter of fact, chronic edema 
frequentlj' has been successfullj^ treated by remov- 
ing the involved skin and subcutaneous tissue and 
covering the area with full or split thickness skin 
graft. 


•The question as to whether or not these flaps 
should be completely detached when still attached 
by a pedicle is answered, I believe, b^^ the ease with 
which they can be handled when completely re- 
moved. If a margin is left attached, it becomes ex- 
tremely difficult to remove the subcutaneous tissue 
from it. Unless the subcutaneous tissue is removed, 
a slough or contracture will occur. The blood supply 
obtained from an attached margin, I believe, is 
negligible. If jmu leave the ’margins attached, you 
will find in the process of removing the subcu- 
taneous fat that it does not bleed and many of the 
vessels are thrombosed. As you approach the at- 
tached margin, you will find that the subcutaneous 
fat does bleed and there j-ou may safely stop. The 
viability of the skin depends upon the blood supply 
to the subcutaneous fat. ■ 





INTRODUCTION TO MAJOR GENERAL HAWLEY’S SPEECH 

Frederic W. Bancroft, m.d. 


Neu’ York, 

I AM not going to let Major General Hawley, 
get up 3'et, because I have soinetliing to 
say about him. 

Major General Hawley retired from the 
Army in June 1946 to become the first Chief 
Medical Director of the Veterans’ Administra- 
tion. He was first commissioned in the Army in 
1916, and during an active service of almost 
thirty years, he was promoted through the 
successive grades from First Lieutenant to 
Major General. 

I will not tell you when he was born but it 
was in West College Corner, Indiana. He re- 
ceived his A.B. degree from Indiana University, 
his M.D. degree from the University of Cincin- 
nati, and the degree of Doctor of Public Health 
from Johns Hopkins University. During his 
Army career, he graduated from both the basic 
and the advanced course of the Army Medical 
School, from the Command and General Staff 
School and from the Army War College. 

He has been an instructor in both the Army 
Medical School and the Medical Field Service 
School and was the Assistant Commandant of the 
latter school. Dr. Hawley served in France as a 
regimental surgeon during the first World War. 
Between world wars, he served in the Phillip- 
pine Islands and in Nicaragua, on the Nicara- 
guan canal survey of 1929 to 1931, as well as at 
various stations in the United States. 

He was the first commanding officer of the 
Medical Replacement Training Center at 
Camp Lee, Virginia, which was opened in 1941. 
During the summer of 1941, before Pearl Har- 
bor, he was sent to England as one of the 
special observers with the British. After the 
United States entered V^orld War ii General 
Hawley became the Chief Surgeon of the 
United States forces in the British Isles, and 
afterward Cliief Surgeon of the European 
Theatre of Operations. As head of the Medical 
Service of the United States Army in Europe, 
he built or leased hospitals to the total of 
203,000 fixed hospital beds. He super\'ised and 
directed the Medical Department in the thea- 
tre, which eventually reached the strength of 
254,000 officers and men, including 16,000 
physicians, 4,500 dentists and 18,000 nurses. 
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New York 

General Hawley was awarded the Distin- 
guished Service Medal, Legion of Merit and 
the Bronze Star b}' the United States, the 
Legion of Honor and the grade of Officer, the 
Order of Public Health and the grade of Com- 
mander, and the Croix de Guerre with Palm by 
France, the Companion of the Bath and the 
Order of St. John of Jerusalem and grade of 
Knight by Great Britain, the Order of the 
Crown and the grade of Commander by Bel- 
gium, and the Presidential Medal of Merit by 
Nicaragua. 

He is a Fellow of the American College of 
Phj’-sicians, a Fellow of the Roj'-al College of 
Physicians of England, an Honorary Fellow of 
the Royal College of Surgeons of Edinburgh, 
and an Honorary Fellow of the Royal Society of 
Medicine of London. 

Now, I had all this impressive official infor- 
mation about the man, but I felt that I would 
like to know something more about the indi- 
vidual, General Hawlej^ so I tried to find out 
from various sources. I called up Mather Cleve- 
land because I knew that he had served under 
General Hawley in England. “Well,” he said, 
“all I can tell you about General Hawley is 
that we were so damned thankful he was our 
chief over there that we couldn’t say anjThing 
else. He was the squarest-shooter and the best 
administrator that I have ever known.” Then 
he said, “Why don’t you read Hawley’s article 
in the last May number of S. G. & O? Don’t you 
keep up with the modern literature?” I con- 
fessed, no, I had not read what General Hawley 
had written. Later that afternoon Dr. CleA^e- 
land called me again and asked if I had read the 
article. Then I looked at the May number. I 
wonder how many of you have read it, because 
I learned a good deal of the man, as Mather 
Cleveland had said I would. He has written 
something in which you would all be tremen- 
dously interested. The title of it is, “Did 
Cholera Defeat Custer?” From this article, I 
think you will learn a good deal of the interests 
of the man. Here is a doctor who has entered 
into the problem of epidemiology' of cholera, of 
medical tactics, and Army tactics in the Custer 
campaign, but, above all, I canie to the con- 
7 
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elusion that he condemned dishonesty. God,’ 
how I would hate to have him as my enemj^' I 
do not think he would be a very charitable 
enemy if 5’-ou were crooked enough to get his 
dislike. 

Then I tried to find out some more about 
General Hawley. I found that his father and his 
grandfather had practiced medicine, but I also 
found out that in addition to practicing medi- 
cine in Indiana, they had been interested in 
hogs, and I found out that General Hawley 
at present has a son who raises hogs, and 
General Hawley has an idea that when he gets 
out of this job, he is going back to Indiana and 
raise hogs, which, after all, is a good estimation 
of the man. 

1 also learned from other sources that when 
he first went to England, he had a habit of 
going down to the pubs along the waterfront, 
where he learned an authentic cockney accent, 
where he learned a good deal about the prob- 
lems of the common man in England, and 
where his influence made the common man of 
England think a lot more of our commanding 
medical officer. 

Now, my personal relationship in respect to 
U. S. Veterans’ Hospital No. 8i, which is now 
called the Bronx General Hospital, is this: It 
happens that I have been consulting surgeon up 
there for more years than I would like to admit, 
and I would like, in a yv&y, to draw a compari- 
son of the pre-Hawlej’’ and pre-Magnuson da3'S 
with the post-Hawlej' and post-h'Iagnuson 
da3’^s, and I am afraid that ail I ma3' sa3' of the 
past is not entire^^ complimentar3^ 

When I first went to the Veterans’ Hospital, 
it was a hospital of 1,200 beds. It now has 1,800 
beds. It was manned b3" Veterans’ Bureau men, 
who were civil ser\"ants. The3" came at nine and 
the3" left at fi%"e. When it was a 1,200-bed and 
later an 1,800-bed hospital, they had onty two 
doctors on duty at night and over weekends. 
These two were not surgeons because the3’^ had 
to learn the details of admitting veterans. At 
that time, we had some swell surgeons up 
there, men who were in the Veterans’ Bureau, 
but the s3'stem bogged them down. 

I became very much perturbed about this 
situation, because it did not seem fair to me 
to have men do major operations, then have 
their extra time taken up with paper work so 
they could %-ery rarely see their patients. There 
was a higher mortality than there should have 
been. Therefore, I went to Dr. MacEachern of 


the American College of Surgeons and I said, 
“You ought to send 3'our hospital representa- 
tive to the Veterans’ Hospital to see if some- 
thing cannot be improved, and if it cannot be 
covered b3' more men.” He said, “You write 
a little note and put it on m3" desk.” 

I took a piece of scratch paper and I wrote, 
“Dear Mac: There are onB" two officers on 
duty, officers of the da3’-, at the Veterans’ Hos- 
pital over weekends and at night, and the 
mortalit3' over weekends would cause a riot in 
the ordinar3" American civilian hospital.” Well, 
Dr. MacEachern took that note in m3" hand- 
writing and put it on Dr. Hines’s desk, and Dr. 
Hines sent it with a caustic note to the Vet- 
erans’ Bureau manager at the Bronx Veterans 
Hospital, and I was called on the carpet. How- 
ever, it was worth while, because I did get six 
men, three of whom were surgeons, on duty at 
night and over weekends during this attack. 
Now we ha\'e fifty residents for these periods 

During my early time at the Veterans’ Hos- 
pital, there was the most beautiful isolationist 
practice you e\’er saw. I wanted to get Dr. 
Allen Whipple to come up one day and make 
surgical rounds. 1 went to the manager and he 
said, “These bo3"s are patients of the United 
States Government; the3’’ should not have 
an3"bod3' seeing them besides their own doctors, 
and the3" should not be made clinical exam- 
ples.” One would almost have needed a special 
Act of Congress to bring a visitor up there to 
make rounds. 

The manager would not allow the 3’’Ounger 
men to go to meetings or to take special 
courses in New York City because he said these 
men were serving the bo3"s of the Government, 
the3" were paid to ser\"e the bo3's, and the3' 
could not have time off to do an3' foolish tilings 
like that. 

That is what it was like before the present 
era. 

Right here, I should like to pa3’ a tribute to 
what has happened, because I have seen it 
happen and I have seen it happen after having 
tried for years and 3"ears to make the change. 
You all know what they are doing and it is un- 
necessar3" for me to tell 3"ou, but I would like 
to sav a little bit about our experience in New 
York. 

In the first place, the Deans’ Committee ap- 
pointed the senior surgical consultants and the3' 
did it b3" making all of the past consultants 
resign and then they appointed the men whom 
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they thought best fitted to carry out their new 
program. It was tlie job of the consultants to 
recommend to the Deans’ Committee the vari- 
ous attendants. 

We have never had one political suggestion 
that we appoint a man as an attending surgeon 
or attending physician. It was left without any 
political suggestion to the consultants, and 
the consultants’ only trouble was that the 
Deans' Committee might not approve or not 
think they were doins as well us thev should. 
But so far as the Veterans’ Bureau was con- 
cerned, there was no political interference. It 
was the same way when we started our Resi- 
dent Program. That was a heartache to all of 
us. In general surgery, I think we had about i lo 
well trained veterans who wanted twenty jobs, 
and it was an awfully tough job to turn down 
over a hundred men and try to pick, with as 
little knowledge as we had, those whom we 
thought were the best men. Nevertheless, there 
was no influence from any source brought to 
bear on us, and I persuaded the Deans’ Com- 
mittee that they appoint Dr. V hippie and Dr. 
St. John also as senior consultants at the Bron.x 
General, and all of us, if we fail, fail because of 
our inability to judge men or inability to chart 
a program and not because we have had 
any political bonds put on us in any way 
whatsoever. 


I think that at the present time, we have 
established in this hospital — and I know that 
any number of you men have in others — a good 
resident teaching system. The men who are 
preparing for their Boards are freed from clin- 
ical work so that they can take the basic 
sciences, and the others are being well trained 
in clinical surgery. I saw a senior resident the 
other day who, by himself, had done a com- 
plete gastrectomy and had done a beautiful job. 
We are trying to teach them honesty in surgery 
in that once a week Dr. Whipple, Dr. St. John 
and I, in general surgery, have a conference in 
which each surgical division tells of its list of 
operations, the interesting cases, the casualties, 
infections and complications, and we hold them 
pretty definitely to it. We finally have gotten 
them to the point where they will admit errors 
in diagnosis, which is very difficult to do, even 
to where an error is made between direct or 
indirect inguinal hernia. 

W’e think, therefore, we are starting a pro- 
gram which we hope that Dr. Hawley approves. 
I heard indirectly that Dr. Whipple, who, as 
you know, was Professor of Surgery at Colum- 
bia, said the other day that he thought the 
best resident training in New York was at the 
Veterans’ Hospital. 

Ladies and gentlemen, I give you General 
Hawley, who is responsible for all of it! 





ORGANIZATION AND CARE OF BATTLE CASUALTIES 


Major General Paul R. Hawley 
Wasbhtgton, D. C. 


I DO not think it is necessary to explain 
this larj'ngitis which is a matter of about 
twelve hours, but 1 am as sorry for it as 
3 ’ou possibly can be. 

This, fortunately for me, seems to be Cincin- 
nati Night, what with Ralph Carothers, and 
the man who taught me all the surgery I know 
— my good friend, Hegner, here — which is the 
reason why I never made a surgeon out of my- 
self, and myself — all from the University of 
Cincinnati. More power to us and may this 
happen more frequentljd 
But I think, in ail honesty, we should correct 
some remarks. Dr. Carothers said that he was 
one of the organizers of this Society, and had 
never hoped to be President. Weil, that’s bunk, 
of course. Nobodj’- ever worked to organize a 
medical society without knowing that even- 
tuallj' he was going to be made president. 

I did say, while I was sitting here and eating 
my dinner, and I said it seriously, that I think 
this is one of the most important societies in 
American medicine because trauma is certainly 
the most important universal thing which con- 
fronts every surgeon, and it is becoming more 
and more important in the field of surgery. 

As regards the progress of the Veterans’ Ad- 
ministration in the past eighteen months, I 
want to say very frankly that we are still very 
short of our goal. We have made progress and 
the progress we have made has been due to the 
great men in the profession who have come to 
us, full time and part time. I shall not attempt 
to mention them. I have met so many here 
tonight that if I attempted to enumerate them, 

I should forget someone. But I should like to 
mention the men at the head table. Dr. Ban- 
croft, on part-time, who has taken so much on 
his shoulders in the Bronx, and Paul Magnuson, 
who is the spark plug in my own central office 
organization. And then I could go down the line 
and pick people that I am proud of, and that I 
know you are proud of; and such progress as 
we have been able to make has been due en- 
tirely I would say entirely — to tlie contribu- 
tions of those people. 

Those of you who have been forced into 
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medical administration — and I was one; I prac- 
ticed medicine for seventeen j'ears in the Army 
until I was forced into administration — those 
of us who . were forced, into administration 
realize that our only reason to be is to give the 
sort of administration which will exploit to the 
fullest the great medical talent in this coimtrj". 

Two nights ago, I had to speak before a 
symposium which was organized by the Sur- 
geon General of the Army, and which brought 
to Washington some very distinguished people 
in the American medical profession. I gave, I 
am afraid, a rather unpopular talk; in fact, I 
considered myself fortunate that the listeners 
did not start throwing water tumblers at me 
before I left. But the entire theme of my talk 
was that never in the historj" of our country 
(and I think this is true of any countrj'-) have 
we in the Regular Armj'’ given a quality of 
leadership comparable to the great qualitj' of 
professional talent that comes into the Army in 
time of war. And since circumstances force us 
in the Regular Armj' to plan the organization 
best to exploit this talent, it behooves us, 
before the next war, to develop a system which 
will train the Regular medical officer to give 
the kind of leadership — well, leadership is a 
bad term — to give the support and the organ- 
ization that the great profession of the country 
deserves, when it comes into the Armjq and I 
hope we can do that. 

Now, I would be presuming if I attempted to 
talk to ji-ou tonight technicallj- upon the sur- 
gery of trauma, notwithstanding the great 
efforts of my friend, Dr. Hegner, to make me a 
surgeon. If I were a surgeon, I could draw 
heavily on mj'- observations in the European 
Theatre and perhaps make a rather learned 
speech upon the technic of the surgery of 
trauma. But it would be entirely from observa- 
tion, and I should like to talk to jmu briefly 
about the organization which is necessary in 
the care of trauma in large quantities. 

There are three essential elements in the care 
of battle casualties: The first is personnel; the 
second is equipment; and the third is supply. 
If jmu have those three elements in adequate 
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amounts, you can treat all the battle casualties 
in the world. 

However, none of these essential elements is 
of much value alone; and to be eft'ective, all 
three must be coordinated through organiza- 
tion. The amount of organization required is 
in direct proportion to the daily casualty rate. 
Where casualties are very few in number, as in 
the case in the average civilian experience, little 
organization is required other than a hospital 
and its staff and an rCmbulance to call. Anj* more 
complex organization than this for the purpose 
of speeding the patient to the surgeon would be 
uneconomical. Facilities would be idle for hours 
and days, waiting for something to happen. 

However, when casualties are occurring at a 
rate in excess of 5,000 a day, a plan of such 
simplicitj* is of little use. In the first place, 
casualties occur in places where it is Impossible 
to telephone for an ambulance. In the second 
place, they occur in such numbers that it is 
impossible to provide enough ambulances for 
individual calls, and such ambulances as are 
available must carry several patients each trip. 
This makes it necessary to collect in groups 
casualties near the front, so that all ambulances 
may be filled promptly. 

In the third place, hospitals cannot be lo- 
cated as near the scenes of injury as they can 
in metropolitan areas, and there is often a con- 
siderable time lag between injury and surgical 
attention during which emergency care and 
treatment must be provided at all times. 

In the fourth place, because there is always 
some limit to the surgical talent available, and 
because casualties occur more or less at irregu- 
lar intervals, it is not always possible for the 
surgeon to attend each patient the moment he 
arrives at the hospital, and some degree of or- 
ganization' is required, both for the sorting of 
cases according to their urgency and for the 
support and care of those who must wait for 
treatment. 

In many respects, the immediate first-aid 
treatment given a battle casualty is the most 
important of all the treatments that he gets. If 
effective first-aid treatment is not immediately 
available, a considerable proportion of battle 
injured will die rather promptly from hemor- 
rhage or from shock, and the wounds of a larger 
proportion will become dangerously infected 
before they can be properly cared for in a 
hospital. 

Now, prior to World ^^'^ar i, there was a A'ery 


limited unit medical service in our Army, and 
the British went through World War ii with 
the tjqDe of unit medical service which we used 
in our Army in the Civil War. This limited unit 
medical service consisted of a doctor and one or 
two enlisted men of the Medical Department 
with each combat battalion or similar unit of 
the fighting forces, whose function it was to 
establish a first-aid station at a short distance 
behind the firing line. Combat soldiers were 
somewhat perfunctorily trained in first aid, 
and litter bearers were detailed from the com- 
bat troops. 

This system has several basic defects: In the 
first place, since the greater part of the training 
of combat troops must be devoted to their 
business of killing, it is never possible to train 
combat troops as well in first aid as it is a 
medical soldier to whom this is his principal 
business; so the training of the combat soldier 
in first aid has never been fully satisfactory’’ in 
our Army or, I think, in any army. In the 
second place, certain first-aid technics, such as 
the highly important one of applying a Thomas 
splint, are so difficult that they require long 
training and constant practice, and this is too 
much to expect of a combat soldier. 

In the third place, unless litter bearers are 
well trained, casualties are often handled very 
roughly, which not only adds to their discom- 
fort but also invites the onset or the increase of 
shock. There are also the disadvantages to the 
combat troops with such a system. The detail 
of combat soldiers as litter bearers reduces the 
fire power of the unit and encourages skulking 
and straggling. 

And so, prior to the first World War, the unit 
medical service of our Army was increased to 
provide not only for a detachment to operate 
the unit aid station, but also for litter bearers 
at the front. However, still under this aug- 
mented system in the first World War, the 
combat soldier was relied on to administer his 
own first aid prior to the arrival of a litter 
squad. 

Now the recognition of the importance of 
immediate first aid, expertly applied, and of 
the impossibility of attaining this with combat 
soldiers, prompted further expansion of the unit 
medical ser\dce of our Army before this last 
war, to include a first-aid man in the Medical 
Department for each combat platoon. These 
company aid men, as they were designated, 
^^hiIe assigned to the unit medical service, were 
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attached to the platoons that they served; and 
they lived and they died among the combat 
soldiers. Expertly trained in first aid, as brave 
as the bravest, they did a magnificent job in the 
European Theatre. Thej' saved thousands of 
lives, and their ministrations under fire on the 
battlefield were no small contribution to the 
great reduction in the fatality of battle wounds 
during this last war. 

Some 2,500 of these splendid medical soldiers 
were killed in action, and approximately 10,000 
were wounded. They were awarded decorations 
for valor out of all proportion to their numbers. 
Manj" received the Distinguished Service Cross 
and at least one, and while I am not certain, I 
think there are now two were given the 
Congressional Medal of Honor. The medical 
profession should be very proud of these fine 
soldiers. 

Except for modifications made necessary 
largely bj'' improved means of transportation 
and, to a lesser degree, by the different tactics 
employed in this last war, the basic organiza- 
tion of the remainder of the medical service of 
the European Theatre was the same as in the 
first World War. One heard much talk early in 
the war that radical changes in medical organ- 
ization were necessary to meet the changes in 
armor and armament and the increased mo- 
bility of the combat troops. Where such radical 
changes were tried, the results were poor; and 
the experience of this war proved, to my satis- 
faction at least, that the old and established 
principles of casualty evacuation are as sound 
todaj' as they were in the Civil War, during 
which they were developed, and that it is only 
the application of these principles that must be 
modified to meet the changing conditions of 
combat. 

Prior to this war, it was a rather fixed prin- 
ciple that evacuation hospitals must be located 
at a rail head or other forward terminus of a 
transport system. In Europe, in this war, the 
rail lines were so damaged by our own Air Force 
that they could not be repaired as rapidly as 
our Armies advanced, and motor transport had 
to be used for great distances to supply the 
troops near the front. To have located evacua- 
tion hospitals always at rail heads would have 
placed the great majority of them so far to the 
rear that they would have been useless for the 
early definitive treatment of casualties; so they 
were located to be of best ser%dce to the troops. 
Ambulance evacuation supplied the link be- 


tween them and the rail heads when rail trans- 
port was used. 

The use of air evacuation made necessary the 
location of evacuation hospitals, or field hos- 
pitals substituted for evacuation hospitals, 
adjacent to such air fields as were designated 
for air evacuation. However, and here is the 
important point, the basic principle which had 
been established years before was not that the 
evacuation hospital must be located at the rail 
head, but that it must be located where casual- 
ties must be collected in considerable numbers 
in order to fill transports of larger carrying 
capacity, such as a hospital train. As both air 
transport and convoys of ambulance companies 
provide transport of large carrying capacity, 
the basic principle of the location of evacuation 
hospitals was observed in the European 
Theatre. 

It must be remembered onlj'^ that the evacua- 
tion hospital receives its casualties in single 
ambulance loads from scattered units on the 
front, but that it evacuates its casualties in large 
lots to one single destination in the rear, usually 
to a fixed general hospital; and this is the con- 
sideration that governs the location of an evac- 
uation hospital. 

Now, to summarize, the principles of the 
care, of the treatment and of the evacuation of 
battle casualties that were follo\yed in the 
European Theatre, were these: 

First, the prompt and effective first aid at 
the very spot at which the soldier was wounded, 
administered by a well trained soldier whose 
only duty this was. 

Second, the remowal of the casualtj' from the 
field to a unit aid station as promptl}'’ as possi- 
ble, under his own power if he could walk with- 
out danger, and bj'- a trained litter squad when 
he could not walk without danger. 

Third, professional attention at the unit aid 
station limited to emergency treatment to save 
life or limb, and to support the patient until he 
could reach the nex-t station to the rear. 

Fourth, evacuation to the division clearing 
station by ambulance, where it was possible to 
get the ambulance to the aid station; and, 
otherwise, further litter carry to a collecting 
station where ambulances were loaded. 

Fifth, a more thorough examination at the 
clearing station. If in urgent need of surgery, 
immediate transfer to a field hospital located 
hard bj'- the clearing station, where an expert 
surgical team was alwaj’^s on duty. If able to 
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stand further transportation before surgery-, 
evacuation by ambulance to an evacuation hos- 
pital, some ten to twenty miles to tiie rear 
where expert medicine and surgery were always 
available. 

Sixth, after recovering from any necessary 
emergency surgery in the CA'acuation hospital, 
or when able to travel without surgery, evacua- 
tion by air or by rail to a general hospital 
many miles behind the front line. It is evident 
that the average casualty passed through at 
least three medical units where he may have 
received treatment before he arri\'ed at a gen- 
eral hospital in the rear, and that the more 
serious cases were sent back to the United 
States for completion of their definitive 
treatment. 

Now, this change of hospitals and of surgeons 
created a problem that is not often encountered 
in private practice in the case of traumatic in- 
juries. This was the problem of insuring con- 
tinuity of the same method of treatment 
throughout, or at least as long as the patient 
was in the European Theatre. In pri\'ate prac- 
tice, the surgeon ordinarily recei\^es a patient 
at once in the hospital and cares for him until 
he recovers. Take the treatment of fractures, 
for example, some surgeons prefer one method 
and some another. Some are expert in one 
method; others are not. But when several sur- 
geons in turn undertake the care of one patient 
with a fracture, it is important that each follow 
much the^same method; and, to make this pos- 
sible, the method must be prescribed and it 
must be one that every surgeon is capable of 
following, whether or not it is his own method 
of preference. 

For example, some surgeons prefer the Roger 
Anderson apparatus in the treatment of se- 
lected fractures of long bones. In the hands of 
surgeons experienced in the use of this appara- 
tus, it is undoubtedly efficient. But the major- 
ity of our surgeons in the European Theatre 
had never used a Roger Anderson apparatus. 
Others of our surgeons came to Europe prefer- 
ring internal fixation in the majority of fractures 
of long bones. But not all of our surgeons were 
e-xperienced in this method; so we prescribed 
suspension traction for the routine treatment of 
fractures of the femur, for example, because 
this was a tried and proved method familiar to 
all competent surgeons. Most of our surgeons 
recognized the necessity for such restrictions 
and accepted them graciously, even if they did 
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not always agree that the methods we pre- 
scribed were the best methods. 

So much for the general organization for the 
care of battle casualties. 

We can dismiss equipment with a word. In 
general, our equipment was ample in quantity 
and first-class in quality. I cannot remember 
ever hearing a real complaint about the medical 
and hospital equipment furnished to our Army. 
A few ingenious improvisations here and there 
added to its efficiency, and some of these im- 
provisations will undoubtedly be manufactured 
and supplied in the future. 

The other important element in the care of 
casualties is supply. I think that no medical 
officer who served in the European Theatre 
would dispute seriously my assertion that our 
medical supply was the finest in the history of 
warfare. This is not to saj' that ever}’" medical 
officer at all times had everj' gadget that he 
would have liked to have had; but it is to say, 
rather, that no hospital was ever handicapped 
by a shortage of essential supplies. 

The organization for supply was a difficult 
and intricate task. Medical supplies are small 
in bulk and were usually shipped from the 
United States as what was called “filler” 
cargo, together with shipments of arms, am- 
munition, engineering materials and vehicles. 
They were put in the cracks and crevices be- 
tween the heavy materials that had to be 
shipped in the holds of ships, so that they ar- 
rived scattered among many shipments which 
were unloaded in many ports at different times. 
Now, at times, supply ships were backed up in 
harbors to the number of several hundred, and 
they were unloaded on a priority basis deter- 
mined by the need for their principal cargoes. 
For example, a ship might be loaded with 
10,000 tons of bridge materials and 100 tons of 
medical supplies. If there were no immediate 
need for the bridge materials, the ship would 
not be unloaded regardless of our need for the 
medical supplies that were aboard. Occasion- 
ally, if our supplies could be got at easily, we 
could get them off such a ship by lighter, but 
that was the exception rather than the rule. 

^VhiIe at first all of our medical supplies were 
unloaded in England, as soon as the French 
ports and the Belgian and Dutch ports were 
opened, some were unloaded in one place and 
some in another, and we never knew when a 
ship came from the States in which port it 
would eventually be unloaded. 
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Supplies had to be consigned to the various 
depots from the ports, and we had eighteen or 
twenty medical depots throughout the tlieatre; 
so it required a high order of ability and indus- 
tr}'^ to keep the large stocks balanced in all 
depots at all times, with the incoming supplies 
arriving all over this part of Europe. 

Then there was the problem of medical sup- 
ply for the initial landings on the Continent. 
No one knew how many ships would be sunk in 
this difficult attack, or what ships would be 
sunk. We expected terrific casualties among 
these ships. We expected to lose a large number 
of ships in this first attack on the Continent. 

Had supplies been sent in this attack in their 
original classified containers, such as we re- 
ceived them — which were boxes of dressings, 
boxes of morphine, cases of ether— had we just 
taken those and attempted to ship them across 
to the Continent during the landing, when one 
ship went down it might have carried all of the 
dressings that we had, or all of the ether or all 
of the morphine; and so, to prevent such a dis- 
aster, we repacked our medical supplies in large 
waterproof units on skids — something like the 
farmer’s sled that he uses to haul water out to 
his hogs — and I hope all of you knou' what a 
hog is, since I have been identified with it. We 
had large skid loads of supplies that could be 
hooked to a truck or tractor and dragged; and 
b}’- test, we found that we could dump them in 
the ocean and for three days there would not be 
a bit of leakage. We could salvage them from 
under the water, completely submerged, and 
the dressings would be dry and nothing else 
spoiled. And so we repacked all our medical 
supplies for the invasion on these unit skid 
loads. 

Each one of those unit skid loads contained 
a balanced stock of drugs, dressings and other 
things needed for the treatment of i,ooo casual- 
ties of all kinds. We estimated how much of this 
and of that would be necessarj'^ to treat i,ooo 
assorted casualties — how much morphine, how 
much ether, how many dressings, how much 
castor oil, for example, or how much salts — and 
we packed those in unit loads. 

And so with this system, if a ship went down 
with skid loads on it, there was no one item lost 
in its entirety, and every skid load that got 
ashore carried a balanced stock of all of the 
essential items. When we got word of the sink- 
ing of a ship that had ten skid loads on it, we 
had only to put ten more skid loads on the next 


ship that went over and thus we always had a 
balanced stock of medical supplies on the 
beaches. 

This was an improvisation which we de- 
veloped over there largely as the result of the 
work of m3' own suppl}' officers. And speaking 
of improvisations of that kind reminds me of a 
stor3’' which I will tell, with due apologies to 
several of m3’’ friends who liave heard me tell it 
before; but since m3' stock of stories which' can 
be told in an audience of this kind is rather 
limited, I shall have to repeat it. 

Remember that this is a stor3’ of improvisa- 
tion. This is the stor3' of a British Land Arnu' 
girl who had been raised in London; and, when 
the call came to go out and work on the farms, 
these Land Arm3' girls did a perfectl3' magnifi- 
cent job. This girl went out on a farm. She had 
never seen a farm or a hog or a cow; and man3' 
of the chores that she had to do were quite a 
trial to her. She had a lot of learning to do. 

She went to the village “pub” one night 
with a group of friends and sta3'ed longer than 
she was accustomed to, and drank more beer 
than she was accustomed to, and went home 
ver3' late. She had to get up the next morning 
at the usual time of four o’clock. She got up 
with a headache and a bit of a hangover; and, 
feeling ver3' badl3', her first chore was to milk 
the cow. She went out and, never a t'er3' good 
milker and with an ex'tra handicap this morn- 
ing, she was making ver3' heav3' weather of 
milking the cow and not getting ver3' much 
milk. FinalL' the cow became discouraged and 
turned around and said, “Now, never mind, 
dearie, I know just how 3'ou feel. You just hold 
on, and I’ll jump up and down.” 

To me, the distribution of fresh whole blood 
was the most dramatic accomplishment of 
medical suppl3' in the European Theatre. In 
common with the majorit3' of the medical 
profession at the outset of the war, we had the 
impression that reconstituted plasma was an 
acceptable substitute for whole blood in the 
majorit3' of cases of trauma. British reports of 
the fighting in the desert confirmed this opinion 
of ours. Consequent^', our original plan was to 
furnish about one pint of whole blood to each 
five pints of plasma at the front. 

However, our small experience with Air 
Force casualties in 1942, when we were onb' 
fighting in the air in Europe, led us to increase 
the proportion of blood in our suppb' plan; and 
our blood bank in England was set up initialb’ 
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to furnish about three hundred pints of whole 
blood daily. This, we estimated, would furnish 
about one pint of blood to each three pints of 
plasma used. However, as soon as we landed 
in France, the demand of our surgeons for 
whole blood was much greater than we had 
anticipated. 

I went personal!}" to the front to see whether 
or not our surgeons were calling for whole 
blood when plasma would have sufficed. I was 
soon convinced that no more blood was being 
used than was necessary, and that in many 
cases plasma was not an acceptable substitute 
for blood. We immediately doubled the capac- 
ity of our own blood bank in England, but it 
was evident that between 700 and 750 pints 
per day were the ultimate limit of the possible 
production in the European Theatre. 

We were collecting this blood largely from 
supply troops. We collected very little from the 
British civil population, because the British 
had a blood bank program which was taking 
most of the blood from their civil population; 
and so we had to depend upon our supply 
troops in the back areas. But, as our supply 
lines got longer and longer, with the same num- 
ber of troops, the supply troops became thinned 
out, and it was very difficult to get very much 
blood in any one place; and this difficulty of 
collection of whole blood among our troops 
limited the amount of processed blood which 
we could produce in our own blood bank. 

As the strength of our forces was constantly 
Increasing on the Continent, we could see where 
our own production of blood would satisfy less 
than half of the demand for whole blood; and 
so General Elliott Cutler flew back to the 
United States and arranged for the shipment 
by air daily of a thousand pints of whole blood 
from the States. And this, together with our 
own production, gave us a daily supply of 
some 1,700 pints of whole blood. This proved 
adequate, but never excessive. 

Blood was distributed to forward blood 
banks by air, in iced containers of the thermos- 
bottle type; and from these forward blood 
banks the field and evacuation hospitals re- 
ceived it by motor transport. 

Rarely was a hospital out of blood, and then 
only for a few hours during which they were 
able to obtain plenty from volunteer donors on 
the spot. 

Now, one of the first, the very first, vehicles 


that went ashore on the Normandy beaches was 
a refrigerator truck of our own blood bank; and, 
with the beach swept by enemy fire, the driver 
of this blood bank truck persuaded an engineer 
soldier on a bulldozer to dig a foxhole in the 
sand large enough to submerge the entire re- 
frigerator truck; and there our truck stayed, 
right in the middle of the battle on the beach 
head, supplying the field units around it with 
all the blood that they needed. 

I have not touched upon the organization of 
general hospitals for the reason that they are 
quite similar to those in civilian practice. How- 
ever, there is one more important element that 
must be taken into consideration, and that is 
that the great number of general hospitals re- 
quired results in a shortage of certain critical 
specialists. In the European Theatre, there 
were never nearly enough competent ophthal- 
mologists or neurosurgeons, for example. For- 
tunately, our original plan had located general 
hospitals in centers of six to twelve general 
hospitals in one area, and we could ’place one 
of these critical specialists in one of the hospi- 
tals of the center, and then sort our cases in that 
specialty all to be sent to that one hospital, in 
the interest of best utilization of professional 
talent. 

Now, before I close, I want to ofler a sugges- 
tion for the better utilization of expert profes- 
sional personnel at the front in the next war, 
if we are so unfortunate as to have one. At any 
one time, certain hospitals at the front will 
always be swamped with casualties and others 
in the quieter sector will have very little to do. 
Also, after an attack has moved on and there 
are no new admissions to a field hospital, its 
work until it is able to close, is limited to after- 
treatment of the patients who have been previ- 
ously operated upon; and the need for e.xpert 
surgeons is thereby greatly reduced. These facts 
point the need for the greatest possible flexi- 
bility in the organization of the professional 
personnel at the front. Some of this flexibility 
was furnished in this war by the auxiliary sur- 
gical groups, one of which was assigned to each 
Field Army. From these groups came all the 
surgical teams that did the surgery in the field 
hospitals, and which reinforced evacuation hos- 
pitals whenever they were overloaded. 

Now, this was fine so far as it went, but there 
still was a lot of fine surgical talent that was 
frozen in the fixed Tables of Organization of 
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evacuation hospitals and which, in inj’^ opinion, 
could have been used more effectively if it also 
had been in the auxiliary surgical groups. 

Then there was the need for other teams, 
such as teams specialij" trained in after-treat- 
ment, which could have relieved the surgical 
teams in field hospitals after all the surgery 
liad been finished and the patients were con- 
valescing, to the point where it was safe to 
evacuate them to the rear. 

And so, I would take most of the professional 
talent out of the evacuation hospitals and place 
it in auxiliary surgical groups, leaving only the 
chiefs of service and a skeleton professional 
organization in the permanent unit; and I 
would attach professional teams, medical as 


well as surgical, to the evacuation hospitals in 
accordance with the needs at the moment. 

In conclusion, 1 would repeat what I have 
often said iiv public, that the work of the Ameri- 
can phj^sicians and surgeons in this war was 
simply superb. I am terribly proud of the 
American medical profession. But this vast 
reservoir of talent would have been largely 
wasted . had there not been an organization 
which could properly exploit it; and so, for the 
proper care of battle casualties, the essential 
elements are good doctors, good equipment, 
good supplj', and last but not least, a good 
organization that will bring these three ele- 
ments together with the patient before it is too 
late to help him. 





TREATMENT OF FRACTURES OF THE OS GALOIS BY OPEN 
REDUCTION AND INTERNAL FIXATION 


Alfred H. Whittaker, m.d. 
Detroit, Michigan 


O UR thinking concerning fractures of the 
os calcis can be expressed in the form 
of a syllogism, the major premise of 
\Yhich is, “in fractures of the os calcis anatomic 
reposition cannot be obtained,” the minor 
premise that “without good anatomic position 
function is impossible,” thus the conclusion 
being that “in fractures of the os calcis it is 
impossible to obtain good function.” 

This attitude will be borne out by reviewing 
our own cases, or by asking any surgeon what 
his results are in so far as function is concerned, 
or by noting the number of contributions ap- 
pearing in the literature during the past ten 
years, bearing the title “a new method of treat- 
ing fractures of the os calcis,” or by the state- 
ment of Willis C. Campbell that “malunion in 
fractures of the os calcis is so common as to be 
almost the usual result.” 

This attitude culminated this past year when 
Kenneth H. Pridie of Great Britain advocated 
the excision of the posterior tuberosity in com- 
minuted fractures. 

The high percentage of permanent partial 
disability has been one of our most distressing 
-problems and in an eflort to obtain a solution 
we have now reduced three fractures by open 
reduction and have maintained the reposition 
by internal fixation with results which I suggest 
refute the conclusion of the syllogism which I 
previously stated. 

The os calcis is fractured more frequently 
than any of the other tarsal bones and in vari- 
ous series these fractures comprise i to 2 per 
cent of all fractures. 

ANATOMY 

There are several considerations of the anat- 
omy which are helpful in planning the treat- 
ment and which add to an understanding of 
the fracture. 

There are five articular surfaces, each one 
playing an important. part in carrying the body 
weight in certain positions, in permitting mo- 
tion and in adapting the foot to certain posi- 
tions. For example, the subastragaloid joint 


permits lateral tipping of the foot to adjust it 
to uneven surfaces. Thus an arthrodesis results 
in a disability for walking on rough on uneven 
floor or ground. 

The bone is largely' cancellous in structure, 
the outer surface consisting of a thin, brittle 
cortex. The'spong}' structure provides an elas- 
ticitj'- in weight bearing. It is dense enough to 
contain and hold a screw or nail used as internal 
fixation. 

To the inner side is a shelf of bone called the 
sustentaculum tali which provides an attach- 
ment for the medial ligaments of the ankle joint 
and support for body weight, and at its anterior 
portion provides insertion for the inferior cal- 
.caneoscaphoid ligament which adds support for 
the mid-tarsal region and springiness in 
walking. 

The upper surface of the tuberosity runs 
obliquely downward from the edge of the poste- 
rior subastragaloid articulation, and lines 
drawn from this point anteriorly to the anterior 
rim of the anterior subastragaloid articulation, 
and posteriorh’’ over the superior surface of the 
tuberosity will bisect to form an angle of 40 
degrees. This is known as the tuber-joint angle. 
In the tj’pical comminuted fracture the two 
lines become parallel, and a restoration of the 
normal angle is essential if a good reduction is 
to be obtained. 

The depression of the sustentaculum tali 
when fractured carries a portion of the medial 
ligaments forward, a portion posteriorly, thus 
e.xposing the subastragaloid joint and permit- 
ting reduction at operation under visual control 
of the articular svirface. 

In 1940, Arthur Steindler stated that: “In 
fractures of the os calcis, the disability maj' be 
not so much to malunion as to the Indirect 
effect of the fracture upon the lateral balance 
of the foot, due to involvement of the sub- 
astragaloid articulation and the traumatic 
arthritis which develops. The tendency to joint 
disintegration is lessened by good anatomical 
reposition. If pain persists, however, the treat- 
ment is a subastragaloid arthrodesis.” 
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Because of the difTicuItj" of complete reduc- 
tion bj'' closed manipulation, some clinicians 
perform an immediate arthrodesis of the sub- 
astragaloid joint and some add an arthrodesis 
of the calcaneocuboid joint. 

CLASSIFICATION (kEY AND CONAYELL) 

1. Avulsion fracture of the tuberositj' or sep- 
aration of the apophysis. 

2. Fracture of the medial and lateial proc- 
esses of the tuberosity. 

3. Isolated fractures of sustentaculum tali. 

4. Fractures of the body of the os calcis. 

a. Fracture with eversion of the tuber- 
osity. 

b. Fracture with upward displacement 
of the tuberosity. 

c. Telescoping fractures with lateral 
mass driven up under the external 
malleolus. 

d. Comminuted fractures into the sub- 
astragaloid joint. 

e. Comminuted fractures of the ante- 
rior portion of the body into the cal- 
caneocuboid joint. 

To the above listed types should be added 
the more recentlj" recognized march type of 
fracture. This is characterized bj’’ a painful heel, 
a line of healing being distinguished after sev- 
eral weeks by x-ray study, the line of fracture 
not extending through the cortex. 

PATHOLOGY OF FRACTURES OF THE BODY 
OF THE OS CALCIS 

Due to the fact that when the foot strikes the 
ground it is usually pronated with the tuber- 
ositj" of the os calcis directed outward, back- 
ward and downward, and that it tends to be 
carried upward, outward and forward permit- 
ting the sustentaculum to be displaced down- 
ward and the long arch of the foot to be 
flattened, there is usually an oblique fracture 
line through the tuberosity which communi- 
cates with verticle and transverse fractures. 
This main transverse line extends in a more or 
less horizontal direction across the posterior 
portion of the bod5'^ and tends to be opened on 
its mesial aspect, while the lateral surface of the 
bone is compressed and the tuberosity dis- 
placed outward. 

THE FR.ACTURE 

The typical se\-ere fracture of th os calcis 
consists of a transverse fracture between the 
anterior and posterior processes, e.xtending 


through the anterior margin of the posterior 
talocalcaneal articulation. This changes the line 
between the contour of the tuber and the sub- 
astragaloid joint, the tuber-joint angle. 

One or more longitudinal fractures of the os 
calcis take place, the outer taking place at the 
outer aspect, extending forward to the cuboid, 
the inner fracture extending through the inner 
portion, e.xtending forward to involve the sus- 
tentaculum tali. 

The cortex being brittle and thin and the 
inner bone being cancellous, the explosive force 
of the fracture results in a fragmentation of the 
cortex, sections being rotated and driven into 
the cancellous portion. 

The posterior process is forced laterally and 
forward to produce a widening of the bone and 
a foreshortening. The displaced cortical frag- 
ments prevent a restoration of the anatomic 
contour, either by traction or by lateral 
compression. 

The anterior spicule of the lateral fragment 
produces the prominence beneath the external 
malleolus, and this is persistent even after the 
strongest traction by pins through the posterior 
process and the tibia. However, the greatest 
deformitj' can be seen on the medial aspect, and 
it is here that the rotation of fragments pre- 
vents reduction bj'' closed methods. 

Anatomic restoration can be obtained by 
open reduction through a medial carved inci- 
sion, exposing the fracture. Through this in- 
cision the fragments can be replaced and the 
posterior process adjusted to the anterior. The 
fragments tend to sta3’^ reduced, but are more 
firmlj' held bx' one oblique screw and one longi- 
tudinal screw. 

The larger vessels and nerves behind the 
medial malleous are far enough anterior to re- 
main undisturbed, the plantar nerves and ar- 
teries are also anterior to the field of operation. 

The complicated attachment of ligaments, 
the fine balance of the articular surfaces to 
carr3’' the stress of the bod3" weight in various 
positions, the proximit3'^ of s3movial tunnels to 
transmit tendons, and the strength of the bone 
depending on an intact cortical structure, all 
explain the prolonged or total disabilitx" 
which result from on^y minor anatomic 
disarrangement. 

EVOLUTION OF THE TRE.ATMENT 

The ancients made little effort to reduce 
fractures of the os calcis meref3" appJ3dng a sup- 
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porting bandage. In fact, very little progress 
was made until in 1916 Frederick Cotton sug- 
gested treatment by manipulation and impac- 
tion (Fig. i) by pounding on lateral surface 
with a mallet, the foot then being placed in 
plaster. By 1926, Harding had devised a pres- 
sure clamp and exerted pressure on the under- 


Krenz presented a method of skeletal traction 
to aid in reduction, the method having been 
worked out with Stader. The ex-ternal fixation 
was continued after reduction was obtained. 

By 1944, Gereld G. Gill reported the use of 
three pins inserted with the use of the Bell 
table. 



Fig. I. Trc.itment by impaction (Frederick J. Cotton, m.d., 1916}. 


surface with a wedge. In 1927, Phillip D. 
Wilson discussed the value of subastragaloid 
arthrodesis. Robert Funsten, in 1932, described 
the use of a bar over the os calcis to exert trac- 
tion, and, in 1934, C. R. G. Forrester offered a 
subcutaneous tenotomy of the tendo achilles, 
the use of his pressure clamp and manual 
molding. 

The year 1937 saw the clamp of C. W. Goff 
designed to produce forceful manipulation, and, 
in 1939, Paul F. Olsen reported the insertion of 
Steinman pins through the tibia and os 
calcis, traction being exerted by means of a 
turnbuckle. 

Two years later, in 1939, Rudolph S. Reich 
discussed the importance of the tuber-angle 
and advocated the use of a nail inserted through 
the skin to permit manipulation. 

In 1942, J. O. Dieterley reported the use of a 
modified Bohler frame to permit of skeletal 
traction, and, in 1943, C. M. Shaar and F. P. 


Thus, the proposal of a new method of treat- 
ment almost yearly reflects the difficulty en- 
countered in obtaining good results. 

OPER.ATION 

Although the most remote portions of the 
human body have been entered bj’’ the surgeon, 
and in spite of the serious disabilit\" resulting 
from fractures of the os calcis, and the difficulty 
of closed reduction, except for reconstructive 
surgery in the later stages, or a disabling ar- 
throdesis, and in spite of its accessibility, prob- 
ably for fear of infection and osteomyelitis, 
immediate open reduction to obtain reposition 
has not been attempted. 

The operative treatment here described has 
revealed that in the severlj”^ comminuted frac- 
ture, due to interposition of brittle cortical 
fragments and due to impaction, closed reduc- 
tion is impossible. Open reduction has also 
made possible direct manipulation of the 
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Fig. 2 . Fracture of os calcis with minimal displacement, March 7, 1946. 



Fig. 3. Same fracture as in Figure 2 on. May 22, 1046, with widening of os calcis and 
disability. 
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A 

Fig. 4. A, fracture of os 


tuberosity, the perfect alignment of the frag- 
ments and a leveling of the articular surface of 
the subastragaloid joint. It has been found that 
this joint will accommodate a small amount of 
displacement, without disability, and operation 
reduces the joint irregularity well within the 
limits of function. 

The operation is best performed after 
twenty-four hours of skin preparation before 
the formation of blebs, or not later than ten 
days after injur}". 

An esmarch rubber bandage is applied from 
the toes to above the knee over the sterile dress- 
ing, the proximal end of the bandage being 
used as a tourniquet. Thus a bloodless operative 
field results which permits of good vision. 

The anesthetic used is either spinal or con- 
tinuous intravenous. A curved medial incision 
is used, medial because it is here that the inter- 
position of fragments occurs, and only on the 
inner side can the displacement of the articular 
surface of the subastragaloid joint be seen. The 
abductor hallucis muscle may be avulsed with 
a fragment of bone at its attachment to the 
medial and posterior aspect of the tuberosity, 
in which case it and the quadratus plantae are ■. 



B 

calcis, January, 1946. 



Fig. 4.B, x-ray of the os calcis at the time of the 
fracture revealing a typical lateral displacement 
of the tuberosity and interposition of the corticle 
fragment. 

turned down to expose the medial surface of 
the bone revealing the fracture, otherwise it is 
retracted to the plantar surface. Good exposure 
can be obtained without disturbing the vessels 
and nerves posterior to the internal malleolus. 
The rotated and interposed fragment of cor- 
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Fig. 7. Fracture, August 9, 1946. 


tical bone is removed, and by grasping the 
tuberosity with bone-holding forceps the im- 
paction is broken up, the fragments reduced 
and the tuber-angle restored. 

Before releasing the forceps, drill holes are 
made across the lines of fracture and screws 
inserted which hold well. The abductor hallucis 
muscle and its avulsed fragment at the point of 
attachment are replaced and held by a screw 
or by sutures; the soft tissues which have been 
turned down under the tuberosity are replaced 
and closed by a deep layer of chromic catgut 
and the skin closed by a continuous silk suture. 

A plaster mold is then applied to protect the 
os calcis and the tourniquet removed, no liga- 
tures having been inserted. 

END RESULTS 

By the operation described, it has been possi- 
ble to obtain anatomic reposition, and healing 
has progressed at a normal rate. The first pa- 
tient operated upon, who had a severely com- 
minuted fracture with marked displacement 
and extensive involvement of the subastraga- 
loid joint, was walking well at four months and 
at the end of a year presents complete recovery 
with no disability. 

Two more patients recently operated upon 
are walking, have excellent anatomic reposi- 
tion and will probably have as good a functional 
result. 

Not suflicient time has elapsed to determine 
if, in later years, a traumatic arthritis may de- 
velop, but the smooth joint surface would tend 
to minimize this complication. 


CONCLUSIONS 

General anatomic and etiologic factors have 
been discussed, the evolution of treatment, the 
pathology of fractures of the os calcis, and an 
operation described by which good anatomic 
reposition can be obtained, and thus the con- 
clusion of the syllogism presented, that “in 
fractures of the os calcis good function cannot 
be obtained” has been disproved. 
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DISCUSSION 

CiiovER C. PE.NDERTin’ (Detroit, .Mich.); Dr. 
Whittaker, in tliis presentation, has provided us 
with something to think about from tite standpoint 
of approaching a fracture whicii we all know is 
disabling. 

Me has referred to the disabiJitj' as being short- 
ened and, naturallj', with the disabiiitj- shortened, 
the period of morbiditj' has been shortened. In our 
past e.xpcricnce with fractures of the os calcis, wc 
know that the disability has been long and, with 
the conservative forms of ihcr.ipy, it has been very 
discouraging. Surgerj', cither bj’ the subastragalar 
arthrodesis or the triple arthodcsis, has had much 
to offer. 

Dr. Whittaker’s series is small but it is apparent 
from the presentation that he is convinced, after 
the work that he has done in the anatomic labora- 
torj', that this procedure has merit. The photog- 
raphj' of the operation was e.vcclicnt. 


I am just wondering, during the period th.it the 
operation was going on, how much attention was 
paid to the subastrag.ilar joint, and that is a ques- 
tion, I am .sure, in the minds of many: How can the 
subastragalar joint be so reformed or molded in 
such a way as not to produce a disability even after 
this internal li.\ation? 

Removal of the small particles sounds ver^- higi- 
ca! because, after ail, such small particles of the os 
calcis might be a iiarrier to union or early union, 

■J'here are many questions that I am sure arc in 
the minds of many, and 1 think Dr. Whittaker has 
pre.sented tliis means of therapy to be, in a way, 
provocative of discussion, and with the result that 
Dr. Whittaker was able to show in that movie, 1 
think he is to be congratulated on his courage, his 
ideas and his rational thinking, and it would be 
interesting to see, as his series increases, what the 
end results will be. 

HoMiiK STitvKi;it (Kalamazoo, .Mich.): I think 
tin's has been presented very interestingly and very 
graphically. 

1, like many of you, have gone through the gamut 
and have treated these in many different ways and 
have had fairly good results and bad results with 
each method. 1 have come to think that the results 
were more tlependcnt on the intrinsic factors, 
largely the relation between the astragalus and the 
fragments of the os calcis rather than to the par- 
ticular method of treatment. 

1 recall, when 1 first started to practice, 1 treated 
several with the Bdhler method and was quite en- 
thusiastic about it because the anatomic results 
were good by .\-ray, though some of them did not 
have too good results clinically’. Then a man came 
in about five or si.v weeks after an injury. He had 
had no treatment and was trying to walk on his 
foot with crutches, 1 thought how sorrowful it is 
that he did not get to me immediately after his 
injury. But I hesitated to go in that long afterward. 
We left him alone and did nothing. 1 sec him occ.a- 
sionally on the street. He has a little flatness of the 
foot but saj's he has no pain and has no disability. 
And, as the years roll by, I think how lucky he was 
that he did not get to me before that time had 
elapsed, 

1 think it has been the e.vperience of all of .you 
that any fracture which goes into a joint which is 
weight-bearing, the fragments must be accurately 
replaced; if there is a variance greater than the 
width of the cartilage, the cartilage wears away 
on the side that is highest and gradually a trau- 
matic arthritis develops. 

I think that in these cases, the most difficult 
problem is to evaluate the nature of the internal 
fragmentation. If there are enough large fragments 
so they can be replaced and held by screws, 1 think 
this ofi'ers a solution, perhaps, to some of these 
cases. I think perhaps in others, in which they arc 
smashed so badly that you cannot get a good re- 
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placement of the uijper cartilaginous surface of the 
os calcis — fusion may still have to be the answer. 

Nicholas J. Giannestras (Cincinnati, Ohio): 

I would like to ask Dr. Whittaker one or two 
questions. 

First, he mentioned that he used the medial ap- 
proach to these os calcis cases, and I was wondering 
why he preferred the medial approach in preference 
to the lateral approach. 

The other question is, in these os calces that are 
comminuted and the tuber-angle is completely ob- 
literated, just how do you manage to realign such a 
fracture, which is undoubtedly badly comminuted 
and the articular surface is probably partially 
destroyed? 

The third question is, what do you do as far as 
the piling up of bone that you see so frequently 
under the astragalus when you have a fractured os 
calcis that gives you a thick foot, or is that over- 
come by the open reduction? 

Paul B. Magnuson (Chicago, 111.): Of course, 
now that I have become a bureacrat, I have de- 
generated into one of the old dodos that I used to 
see when I was Dr. Whittaker’s age and wondered 
how they got that way. 

I have been struggling for thirty-five years with . 
fractures of the os calcis and I am always glad to 
hear a new way of approaching them. It sort of 
pats my ego on the back because I realize that no- 
body has solved the problem of the fracture which 
1 thought I had solved some thirty years ago. 

I think we should go back to the fundamentals of 
the occurrence of this fracture. One of them is that 
the os calcis, or the outer two-thirds of it, lies lat- 
eral to the medial axis of the foot. Formerly these 
fractures always occurred as the result of a fall from 
a height landing on the foot. But in the Navy, it 
was found that the deck came up and drove them 
upward, which amounted to the same thing. Once 
in discussing a Navy program 1 made the mistake of 
referring to the deck as the floor, and was promptly 
corrected by Dr. Hook. 

Dr. Whittaker has spoken about the widening 
of the heel. I do not think it makes a bit of differ- 
ence what shape the os calcis is. I think it is the 
displacement of the fragment, the injury to the 
joint and the pressure mentioned by Dr. Stryker 
caused by the large knob of callus under the astral- 
agus and the posterior of the external raalleoleus. 
Now, if we are going to reduce these things, I do 
not think it is so necessary to reduce them anatom- 
ically because I really do not think that the shape 
of the os calcis has very much bearing on the 
matter. I think the pressure on the lateral side of 
the foot, the pronation of the foot because of the 
upward and outward displacement of the posterior 
two-thirds of the os calcis, the flattening of the arch 
which puts excess strain on the plantar fascia and 
the support of the foot, and the breaking into the 
joint are the important things. 


Those fractures into the joint, I think, have a 
substantial part in the answer to the pain. The 
mechanical displacement of the heel with a conse- 
quent pronation of the foot is second. 

I have severed the tendon and got more beautiful 
results with that and the molding than anything 
else, but the trouble is, when you sever the tendon, 
the calf muscles never come back to their adequate 
strength and size. But so far as replacing the frag- 
ments of the os calcis is concerned, it is absolutely 
ideal. 

The Roger Anderson business always gave me a 
laugh because you put a pin through a fragment, 
where the os calcis may be broken into a dozen 
(and probably is) fragments, so it is just foolish to 
drill a hole through one fragment when all the rest 
of them are just as badly out of place as that one. 
If there were one solid fragment and the os calcis 
fractured through the neck and you could put a pin 
through the posterior fragment, you could probably 
hold traction against the upward pull of the muscles 
and get a good result, but that kind of fracture 
does not give you very much trouble anjdiow, and 
they are very few and far between. 

Phil Wilson advocated for a number of years — I 
have not heard him advocate it for the last twentj% 
I think — doing a subastragalar arthrodesis on all 
of them, and if I remember correctly, I said I 
thought they gave very good results because when 
you do a subastragalar arthrodesis on them, you 
usuallj'^ replace the os calcis, move it over on the 
foot where it belongs, after it has been displaced; 
and an ankylosed joint is a painless joint. It inter- 
feres with the patient’s walking on rough ground 
but does not give him anj' pain and he gets along 
very comfortably' with it. 

If there is anything that I have not tried in frac- 
tures of the os calcis, I do not know what it is, 
except Dr. Whittaker’s method, and now that I 
am a bureaucrat, I do not suppose I will ever have 
a chance to try that. But it all goes to prove that 
we struggle and struggle to make something out of 
nothing. We come up with methods; we have a few 
good results, and we become enthusiastic, until we 
begin to get enough bad results to convince our- 
selves that we were not very right when we started. 
But if we fail to continue to try by every means in 
our power to make something out of nothing, then 
we cease to be good progressive doctors. I think 
this method that Dr. Whittaker has offered may 
be applicable in a certain number of cases carefully 
chosen. There is no one method that works in all 
of them and all the methods do not work in some 
of them. 

Alfred H. Whittaker (closing) : 1 appreciate 
the kindness of the discussers very much. 

Dr. Penberthy asked about the reformation of 
the subastragaloid joint and what attention was 
gi^ en to that. As I mentioned, the ligamentous 
structures are displaced when the sustentaculum is 
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depressed, and it gives a view into the joint surface 
which is not obtainable with the lateral approach 
to the subastragaloid joint; and by manipulation 
with a bone forceps, it is possible to get a very 
smooth subastragaloid joint. In .these cases today, 
I would like to stress that 1 am talking about the 
sevrerely comminuted, the really bad fracture that 
gives trouble, not the one we do not have to do 
anything for. 

Dr. Stryker and Dr. Magnuson both stressed the 
importance of the fact that they should be selected 
cases, and I appreciate that. It is, of course, not 
every fracture of the os calcis that should receive 
the type of treatment we are dealing with here 
today, but I do believe that the more severe 
the fracture, the worse the displacement, the 
greater the possibilities of reduction under direct 
observation. 

Dr. Giannestras asked about the medial ap- 
proach. To explain that, all of our approaches to 
this fracture in the past have been through the 
lateral surface, and we have been doing that in 
order to do something about the spicule of bone 
on the lateral surface, about which so much callus 
formation takes place and which really encroaches 
on the subastragaloid joint at times and produces a 
certain part of the disability at least; we have for- 
gotten that on the medial surface is where there 
is even more marked displacement, the tuberosity 
having been driven up, and the fragmentation of 
the cortex turning these fragments in between the 
two larger fragments in the medial surface. Our 
medial approach permits us to do the one thing that 
allows a reduction, and that is the removal of the 
interposing fragment which is blocking reduction 
and in all three cases that we have done, that has 
been there as an absolute mechanical blocking to 
reduction. 

Dr. Giannestras also asked about what method 
we used in correcting disturbance in the tuber- 
angle. Well, if you noticed in the film, you could see 
that the manipulation with the bone forceps ele- 
vated the sustentaculum, made a smooth surface of 


the subastragalar joint and corrected anatomically 
the disturbance in the tubcr-angic. 1 have never 
been able to do that by closed reduction. We have 
been able to do it each time by having the bone 
fragments directly under our control. 

Dr. Giannestras also asked about this piling up of 
the bone on the outer surface. Well, there is no 
piling up of bone on these, as shown by the fol- 
low-up x-rays in these cases, because we have re- 
duced that spicule which sticks out so far in the 
ordinary fracture of the os calcis. That spicule is 
not sticking out there to result in piling up of callus 
on the outer side of the os calcis. Therefore, we do 
not have that widening of the bone to deal with in 
our trying to get a functional result later on. 

Dr. Magnuson mentioned the position of the 
fragments and the flattening of the arch, which is a 
problem, of course, we are trying to solve here. 
Personally, I believe that being able to get a good 
anatomic position does correct the disturbance in 
weight-bearing, does correct the thickening of the 
bone, and the only importance of the thickening of 
the bone is that that thickening is due to a piling 
up of the callus below the external malleoleus and 
also due to the impaction of the fragments, which 
we break up and get a full-length os calcis instead 
of these foreshortened bones which are wide and 
which in themselves block mobility. 

Therefore, I believe that the reposition of these 
fragments anatomically is of tremendous impor- 
tance if we are going to get a good anatomic result. 

We, too, have carried out arthrodesis over the 
years, and 1 believe that in an active man who has 
to make a living, who has to get about all day 
long in his daily work, when we do a subastragaloid 
arthrodesis, we are taking at least part of his ability 
to function well away from him, and while there are 
undoubtedly cases, especiallj' old cases, in which 
that is the final solution and it does do away with 
the painful joint, it still contributes so much dis- 
ability to an active man, especially in the middle 
years of his life, that if we can avoid an arthrodesis, 
I think we should do so, by all means. 
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C OMPOUND fractures can be plated. With this purpose in mind an analysis has 
Whether they should be so treated is been made of the compound fractures of the 
still a matter for debate. Many argu- shafts of femur and tiliiia treated on the Frac- 
ments for and against have been heard, especi- ture Service of the Columbia-Presbj’terian 
ally during the war years, and it seemed wise Medical Center for the j’^ears 1932 through 1942 



A B 

Fig. I. and b, original injuiA-, compound fracture. 


to see if impressions could be substantiated by inclusive. As there is no ambulance service for 
facts or if a revision of these impressions was the hospital the number of such cases from 1932 
necessary. through 1941 is small. In 1942, a study of com- 

* From the Fracture Service of The Presbyterian Hospital and the Department of Orthopedic Surgery, College of 
Physicians and Surgeons, Columbia University, New York City. 
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Fig. 2 . D, result; all wounds healed with full function. 
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pound fractures was made for the Sub-Com- 
mittee on Surgical Infections of the National 
Research Council and cases were brought from 
all over the citjs hence the larger number 
treated. (Table i.) 

What is the rationale underlying the use of 
metal plates and screws for fixation of a com- 
pound fracture? If the bone ends are rigidly 
fixed, further damage to the surrounding soft 
parts is eliminated. Without rigid fixation any 
slight motion of the jagged fracture will tear 
tissue and cause further bleeding which, al- 
though minute in amount, may be sufficient to 
lower the local tissue resistance and provide a 
suitable medium for bacterial growth. This is 
not theorJ^ The writer has seen infected com- 
pound fractures in which the systemic re- 
action and the drainage dropped to a minimum 
as soon as the slight amount of movement at 
the fracture site was eliminated by a plate. In 
one such case the patient, who had been run- 
ning a septic temperature and had no appetite 
because of pain, announced as soon as he had 
recovered from the anesthesia “the pain has 
gone — when can I eat?” His subsequent course 


was entirel}' uneventful except for the pre-exist- 
ing and easily controlled local osteomyelitis. 

Rigid internal fixation also reduces the neces- 
sity of worrying about subsequent deformip^ 
(Fig. I.) Normal length and axes are main- 
tained without the need for readjustment of 
apparatus or piaster. There have been no cases 
of non-union in this series in which the fixation 
was rigid. 

Is the method safe? That is the first question 
to be answered in evaluating a method of 
treatment. During the period under review 
there were no deaths in any way attributable 
to the use of internal fixation. There was^ one 
case of spreading infection necessitating ampu- 
tation. This case will be discussed in detail 
later. Therewere minor disasters (Table i) like 
broken plates and refractures but none that 
jeopardized life or limb. It is justifiable, there- 
fore, to consider the method worthy of further 
analysis. 

One of the principal arguments against the 
use of internal fixiition is that it introduces or 
promotes infection. There are enough recorded 
cases of infection following plating to make this 
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no idle criticism. But the metal, if properly 
sterilized, does not in itself introduce bacteria 
nor does it provide a medium for their growth. 
If, however, it is improperly applied so that 
motion occurs and erosion of bone around the 
screw s takes place, bacteria will multiply in the 
areas of necrosis so formed. The result is at best 
a low grade localized osteomyelitis, at worst a 
spreading infection. But the fault lies not with 
tile metal but with the surgeon. It took us a 
long time to learn that an adequate length of 
plate and one or more transfixion screws to stop 
torsion strain were necessary and the two non- 
unions were a result of our ignorance. Trans- 
fixion screws were not used in our series until 
late in 1938. The amount of metal used, if 
rigidly applied with even distribution of strain 
upon the screws, does not increase nor pre- 
dispose to infection. (Fig. 2.) 


Table i 

TOTAL COMPOUND FKACTURES — FEMUR AND TIBIA — 65 

1932-41 — 30 Deaths — 4 Cliildren not included — 6 
1942 — 35 Deaths — 3 Children not included — 2 
1932-41 Cases analysed — 20 

Internal fixation — 16 
1942 Cases analysed — 30 

Internal fix.ation — 21 
Pin fixation — 9 


Disasters 


1932-41 


1942 


Amputations. . . 

Non-union 

Broken plates. . 
Rcfracturcs. . . . 
Sequest reel oiny 


Internal 

Fixa- 

tion 

None 

I 

I 

2 

0 

2 

0 

2 

0 

5 

I 

1932 

-41 


Internal 

Fixa- 

tion 

None 

1 

I 

! 

0 

0 

0 

0 

2 

0 

6 

n 


1942 


Hardware removed. . . . 


I 


2 


Rigidity is, therefore, the first principle 
underlying the use of internal fixation in com- 
pound fractures. Plates of adequate length, 
screws through both cortices placed at right 
angles to the plate and inserted through drill 
holes of the correct diameter, and transfixion 
screws across the fracture line, all are essential 
features of fixation. If there is loss of bone 



Fig. 3. Compound wound healed except for small 
area showing exposed plate; no infection. 


substance or marked comminution, other 
methods of treatment of the fracture should be 
seriously considered. 

If rigidity has been obtained, the need for 
external splinting has been reduced to a mini- 
mum and maintenance of function of the adja- 
cent joints can be accomplished with the 
concomittant improvement of circulation and 
muscle action. Wound healing in these cases is 
much more rapid than if circulatory stasis and 
edema persist. 

The initial treatment of the compound 
wound in all the cases analysed was essentially 
the same. Surgical debridement and copious 
lavage with water or saline was done in each 
case. Separate instruments were used for the 
plating and gloves and gowns were changed. 
From 1932 through 1941 all wounds were left 
open with sutures placed but not tied. Most of 
them were packed with vaseline gauze. The 
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sutures were tied, usually without anesthetic, 
in from four to ten days, in no ease completely 
closing the skin edges. Mealing was uniformly 
slow, pinch grafts being necessary in a majority 
of the cases. In the 1942 series, because of the 
nature of the study, some of the wounds were 
closed initially. The results arc tabulated in 
Table n. Where rigid fixation was not obtained 
and where plaster encasement were required, 
the healing was delayed. 

TAiu.r. 11 

WOliND KEAl.ING — 1()42 
INITIAL CI.OSCUF. 

Inlern.nl Fixation 
1 (O) healed .at ;i d.ays 
1 (S) healed at 21 days 
I (S) healed at 25 days 
I ( 0 ) healed at 9 days, broke down 7 weeks 
I ( 0 ) hc.aled at 81 ; months 
I (S) healed at 9 months 
I (S) not healed 3 years 
Pins 

I (S) healed 2*2 months 
I (S) healed 3 months 
I (S) healed 3?'2 months 
I (S) healed 4 months 
1 (S) healed 4}-j months 
O = No chcmother.apy 
S = Sulfanilamide in wound and orally 

In a number of cases the wounds, though not 
clinically infected, did not heal completely 
until the hardware was removed. (Fig. 3.) Be- 
cause of the position of the compound wound 
plates and screws were placed on the bone sur- 
face presenting to avoid excess exposure. Such 
plates are used as temporary splints and 
removal after the fracture has united is not con- 
sidered a failure of the method. 

Chemotherapy in the light of present experi- 
ence is not discussed because it was not used. 
Undoubtedly penicillin and other antibiotics 
make the surgeon sleep better at night but re- 
place neither careful surgery nor mechanical 
principles. 

The case mentioned earlier in which amputa- 
tion was necessar5" had an undebrided and 
undrained area of damaged tissue in the poste- 
rior compartment of the leg and had the fascial 
laj'-ers sutured over the plate. Five days later 
the wound was widely opened and the necrotic 
muscle ex'cised. Gas-forming organisms were 
found in the excised tissues. In spite of wide 
excision the mixed infection was not controlled 
and amputation was performed six weeks 
later. This result was due to inadequate de- 
bridement and tight closure. The presence of 


the metal did not jeopardize the management 
of the infection but actually made it easier. 

The follow-up results of five years or more are 
shown in Table in. 

In order to include some of the experience 
gained in the war the writer (thanks to the 
courtesy of colleagues in Great Britain) has 
been able to obtain late results on fourteen war 
injuries of femur and tibia that had some form 
of internal fixation. The operations were per- 

Taiii.i; III 
imsixTs 

1932-1942 


! Intcrn.al 

; Fix.ation 

1 

I 

j None 

4 - 4-4 

i * 

1 10 

\ I 

3 - 4-4 ! 

9 i 

1 

4 - 3-4 

2 j 

% 

3 - 3-4 1 

9 

4 

3 - 3-3 j 

i 

' 

Dc.atli due to other c.auses, . | 

2 j 


Amputations I 

2 1 

1 

Lost i 

1 

; ' ! 

i 4 


In recording follow-iip figures the findings .ire listed 
.according to .matoniic, function.il .and economic results: 
4 = looCf, 3 = 75 to 99 Tf. 


formed at intervals varying from three days to 
six weeks after wounding, usually through 
a separate incision. All wounds were left open 
for five days then sutured under an anesthetic. 
There were no deaths, no amputations, no 
spreading infections and no non-unions. Of 
the nine compound fractured femurs four were 
still in the army in 1947. The other five were 
employed at full time jobs but two had limited 
knee motion. These two had been in plaster 
spicas for some months. All wounds were 
solidh’’ healed. The five men with compound 
fractures of the tibia were all employed but two 
had limitation of knee motion. Four of the 
fourteen had received systemic penicillin but 
almost all had had calcium penicillin sulfathia- 
zole powder in the wounds. 

Although these figures are too small to 
warrant sweeping generalizations, after analysis 
of the cases used for this paper the writer is of 
the firm conviction that certain compound 
fractures of the lower extremity should be 
plated. The criteria essential for satisfactory 
results are correct surgical treatment of the 
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wound which should include no initial skin 
closure but adequate suture under anesthetic 
at five days and rigid mechanical fixation of the 
fracture. 

In conclusion, the impressions gathered over 
the past eighteen years have been strengthened 
by this study. Compound fractures of the shafts 
of femur and tibia, suitably selected and 
properly plated, are best treated by internal 
fixation. 

DISCUSSION 

Henry C. M.arble (Boston, Mass.): I want to 
say that I consider this a privilege and an honor. 
This is the first paper that 'has ever been presented 
to this Society by a lady member and this is the 
first lady member. 

I read her paper and 1 was reminded then only of 
the first time that this matter was proposed in my 
surgical experience. Dr. O’Neill Sherman, of 
Pittsburgh, gave a paper not unlike this before a 
part of the American College of Surgeons, and 1 
believe it was in Montreal. Dr. Sherman finished 
his paper and the audience arose almost to a man 
and what happened to Dr. Sherman was very much 
like what happened to the merchant of Venice. 
They tore his raiment, they spit on his garline, and 
when he was through, with one or two notable 
exceptions, poor Dr. Sherman’s paper was torn to 
bits. 

Two or three decades have brought about a 
wondrous change, and now Dr. Stimson comes and 
reiterates what Dr. Sherman then said and we sit 
here quietly and blandly in our se.ats and agree. 

Of course, one cannot but agree with what she 
has said. There are several factors which we have 
learned in these years. The first factor is how to do 
a proper, careful, accurate debridement. I might 
add that Dr. Stimson did not tell you but she 
probably does it — namely, that portions of the 
debrided tissue may to advantage be put into test 
tubes and subjected to the bacteriologist’s wiles to 
see if they are benign or if they are malignant. 

It is a great comfort to have the bacteriologist 
tell you the daj’ after you have sewn up such a 
fracture that as far as he can see, there are no 
clostridial organisms and not too many streptococci 
in the wound, although parenthetically I have had 
gas-forming organisms in wounds in which there 
was no clincial evidence whatsoever. However, that 
is good for peace of mind. 

We have also added to our armamentarium cer- 
tain other drugs which Dr. Stimson says make her 
sleep better. Peace of mind for- a surgeon is a grand 
thing. OIF the rec'ord, sulfa drugs do not give me 
peace of mind, and giving all of my patients 
penicillin does not help my peace of mind either. I 
firmly believe that a careful, thorough, painstaking 


debridement, carefully controlled bj" bacterio- 
logic test, will give you all the. peace of mind you 
need. If the bacteriologist shows jmu that there are 
organisms in there that require attention, then we 
have the sulfa drugs and we' also have penicillin. 
Added to that, we then must fix the fracture, as she 
has told you, and we must close the wound. 

1 want to add that in closing the tibial wounds, 
which I think are difficult, the old expedient, which 
Dr. Fred Cotton taught me, of making lateral 
incisions far to the side of the leg so that the tibial 
wound over the plate can be completely closed, is 
useful and helpful and these lateral incisions can 
then or later be closed by skin graft. 

Oscar P. Hampton, Jr. (St. Louis, Mo.): It is a 
privilege to discuss Dr. Stimson’s paper. It was my 
privilege to see some of her excellent work in Italy. 
When the American Army turned down Major 
Barbara Stimson, with all of her knowledge of bone 
and joint surgery, it was a British gain, because she 
certainly contributed a great deal to the manage- 
ment of soldiers of the British Army who were bone 
and joint casualties. 

I might say that, without disrespect to our 
British allies, she certainly rocked them on their 
heels in the early days because she wanted to put 
metal on bone in compound fractures. That was 
heresy. When she came to North Africa but after 
she had moved to Italy and carried on there, 
others of the British Medical Corps were doing it, 
too. She carried her point and her concepts were 
well received when she was through. 

Of course, the use of hardware in compound 
fractures really requires consideration in two 
phases. Relatively speaking, its use in fractures 
soon after injury has been accepted. I say “rela- 
tively speaking.” There are still some who do not 
or would not use it, but there are many others who 
always or frequently do. 

I would like to point out that in her use of the 
metal in compound battle fractures. Dr. Stimson 
was placing this metal in compound wounds several 
days, perhaps several weeks, after wounding. I 
know that she thought the ideal time was five days 
after wounding, but the majority of the internal 
fi.xation were done from five to ten days after 
wounding. I believe we can draw an analog}" to 
comparable fractures seen in civilian life. We re- 
ceive them from distant places or we may have 
them under our care from the beginning. Unre- 
duced fractures with open wounds, five to ten days 
after injury — that is the problem. 

Now, Dr. Stimson stated it frankly, that the 
problem of the use of metal presents itself in this 
way: Does it produce infection? I would like to 
present again for your consideration the concept 
that wound sepsis results from the septic decom- 
position of dead tissue, including blood clot in 
dead space. Particularly is this true in the presence 
an effective antibacterial agent to protect living 
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tissue i'roin invasive infeetion of oif^anisms re- 
eognizecl as still present in the retained devitalized 
tissue and in the o|3cn wound; so that if a wound 
can be rid of devitalized tissue by a meticulous 
debridement, of which Dr. Marble spoke, and the 
surgery is good enough to put on the metal with- 
out creating additional devitalized tissue and to 
eliminate residual dead space, how is the metal 
going to predispose to sepsis. It does not if this 
concept is accepted. 

1 would like to speak briefly about the use of 
metal in septic wounds. Often, the rigid internal 
fixation of a fracture may be an important factor in 
overcoming a scjjtic compound fracture. 

A septic compound fracture presents two prob- 
lems; one, control of sepsis and wound healing; 
the other, maintenance of reduction of the fracture 
projected toward healing in as near an anatomic 
position as possible. 

Now, if one accepts the concept which 1 outlined, 
the use of metal is not going to prolong that sepsis 


and, as Dr. Stimson said, by holding the fragments 
still, continuing trauma and subsequent devitalized 
tissue is minimized. 1 also would like to point out 
that dead space about the unreduced fracture is 
eliminated. 

Baishaiia B. Stimson (closing): I want to thank 
the discussers for their courteous handling of the 
paper. 

1 agree entirely with Dr. Marble that skin closure 
is essential as soon as it is safe. .We found that in 
five daj'S, most of the very bad wounds could be 
closed with not much tension. We have used the 
lateral relc.asing incisions with a great deal of 
interest and help, because 1 agree with him that 
it is essential to cover the tibia, if possible. 

Of course, 1 agree with Dr. Hampton, We have 
seen a number of septic compound fractures that 
progressed very satisfactorily with the use of 
internal fixation. We have plated them at a month 
and a month and a half, in the presence of pus, 
and the bones unite and the sepsis is controlled. 
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SURPLUS PARTS OF THE SKELETON* 

A RECOMMENDATION FOR THE EXCISION OF CERTAIN PORTIONS AS A MEANS 
OF SHORTENING THE PERIOD OF DISABILITY FOLLOWING TRAUMA 

Fraser B. Gurd, m.d. 

Montreal, Canada 

T he author wislies to present the tliesis and which are of necessity followed by long 
that certain parts of the skeleton, includ- periods of disabilitj" in order that healing maj’- 
ing both bone and cartilage, are unneces- take place. It is also true, I believe, that in 
sary for the reasonably normal functioning of manj’- instances delay in removal of damaged 
that part of the body to which they belong; I parts may result in secondar}”^ changes which 
wish, however, to make it clear that the recom- are irreversible. 

mendations for bone sacrifice which are made It is not the intention of the author to claim 
herewith are to be applied only in the presence priority for any of the procedures discussed or 
of those lesions which experience has proved recommended. It would appear to be true, 
are difficult to treat by more conservative meas- however, that the philosophj'^ which underlies 
ures. I am particularly anxious not to be mis- the thesis, which is suggested herewith, has not 
understood in the matter since, although 1 previously been presented. Although a few ref- 
believe that certain fractures are better treated erences have been included I believe that no 
by resection of parts, 1 am not in favor of useful purpose would be served by an attempt 
removal of bone unless there is an indication to prepare a bibliography or to trace the orig- 
therefor. inators of any individual procedure. Since in 

As proof, I believe, that there has been for fact the growth of surgical art has been gradual 
many years a general agreement on the part of and all writers have either purposefull}’- or un- 
surgeons that certain portions of the skeleton, knowingly taken advantage of the contribu- 
if cartilage be included in this classification, tions made by their predecessors, I make no 
are better removed than attempts made to pro- apology for failure to give adequate credit, 
mote healing; the menisci in the knee joint may Among those parts of the skeleton which are, 
be used as examples. With reference to these in the author’s experience and opinion, rela- 
fibrocartilages, more especially the medial, it tively unnecessary, the following are listed for 
has long been proved, I believe, that the^’^are sur- consideration. As the matter is discussed in the 
plus in that they are not necessary to the proper following pages, it will be noted that the indi- 
functioning of the joint, and that when dam- cations for excision are more positive in some 
aged it is advisable to excise the cartilage which instances than in others: (i) clavicle, (2) acro- 
is the site of injury. Furthermore, it may be niion process, (3) head of the humerus, (4) 
expected that slight or no disability will result lateral condyle of humerus— capitellum, (5) 
from such removal. There has been general median epicondyle of humerus, (6) olecranon, 
agreement, also, that the coccyx in the human (7) head of the radius, (8) distal fifth of the 
being is not very useful and that its resection ulna, (9) carpal scaphoid, (10) carpal semilunar, 
may be indicated when, as the result of fracture (i i) menisci of the knee joint, (12) head of the 
and malunion, disability is suffered by the fibula, (13) patella, (14) rib cartilages, (15) ribs 
patient. and (16) coccj'^x. 

In this contribution it is suggested that there Clavicle. In 1941, the author published an 
are other individual parts of the skeleton that article upon the subject of complete dislocation 
are of minimal importance, and that not only of the outer end of the clavicle. In this article 
m,p' time be saved in return of the Individual the recommendation was made, that in cases of 
to duty but that in many instances the end complete dissociation of the lateral end of the 
result ol excision may be better than that which clavicle from the acromion, a lesion which is 
o lovs the employment of complicated proce- accompanied by rupture of all or nearly all the 
dures, many of which are difiicult to perform ligaments taking part in the acromioclavicular 
* From The Montreal General Hospital. McGill University. Montreal. 
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joint, the treatment of choice consists in the re- 
section of the lateral third of the clavicle. A 
similar recommendation is made with reference 
to fractures of the outer third of the bone, a le- 
sion which may be considered a variant of the 
former. Although dislocation of the sternocla- 
vicular joint is not followed by any serious loss of 
function, the disfigurement may be important. 
It is recommended, therefore, in the treatment 
of this lesion that thg medial third, or half, of 
the clavicle be excised'. 

In the contribution referred to attention was 
drawn to the fact that the clavicle may be re- 
moved in toto without any disability and with 
but minimal deformity arising therefrom ; also, 
that the removal of the outer third of the clav- 
icle in the treatment of the lesion referred to 
results in a strong shoulder without any dis- 


ability, and that the total period of loss of time 
which follows operation is short. Since the 
clavicle is practically useless to the human 
frame, and since occasional though unusual 
cases of non-union are seen, resection of the 
whole bone is, in the author’s opinion, prefer- 
able to the exhibition of procedures designed to 
promote union in such cases. As Copland has 
suggested, resection of the whole clavicle mat’ 
be indicated in a rare case of fracture of the 
middle third of the bone with extensive 
comminution. 

Since the publication of the above article 
several contributions have appeared in the 
literature which support the author’s conten- 
tion. Among these are those of Mumford, Cop- 
land and Elkin. 

Acromioti Process. Fracture of the acromion 
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Fig. I. A to G, Case C. N., show acromion process completely removed together with (accidently) tip of clavicle. 
Seven photographs indicate site of incision and show that there is minimal loss of function and atrophy. 


is an unusual injury nor does it, as a rule, re- 
quire any considerable length of time for union 
to take place. Nevertheless, although the pro- 
cedure is not urged unduly, the suggestion is 
brought fortvard that in certain cases, at least, 
of fracture of the acromion process excision of 
the distal fragment is followed by no demon- 
strable loss of function, and that the length of 
time required before return to full duty may be 
shortened by the employment of such a 
procedure. 

In a limited number of cases of subacromial 
bursitis (frozen shoulder) accompanied by ex- 
tensive involvement of the bursa more room is 
made available to carry out whatever interfer- 
ence may be necessar)' if the so-called sabre cut 
over the top of the shoulder be used. If this in- 
cision be employed, that part of the process 
which is separated from its base should be re- 
sected. Not only does such a procedure avoid 
delay of healing, since more space is made avail- 


able for the affected bursa, but more complete 
and more prompt return of function may be 
expected. 

In the majority of cases demonstrating le- 
sions of the cuff or of calcium deposition in the 
floor of the bursa such a radical incision is not 
required; in the selected case, however, such as 
that indicated above, the sabre cut is valuable. 

If the acromion process is resected, it should 
be done in such a way that sufficient tendinous 
and periosteal tissue is conserved to make it 
possible to suture the muscle bundles to one 
another. If this be done, the function of the 
shoulder joint is but little disturbed. 

Case i. No. 8772-46. C. N., fifty-eight years of 
.age, a stoker, was first seen on December 18, 1946. 
He had been totally disabled on account of extreme 
pain and loss of function of the right shoulder for a 
period of three months during which time physio- 
therapy, including x-ray therapy, had been em- 
ployed. X-ray examination showed the presence of 



7o 8 Amcrtcnn Journal of Swrj^cry Gurd — Surplus Parts of Skeleton 


N'ovr-MiinR, 194' 



A 

Fig. 2. A, McKini’s case. Di.splaccd head of the 
humerus is barely visible several inches away from 
the glenoid. 

a radio opaque substance in the subacromial bursa, 
though not in the usual site. 

Operation was performed on December 20th. An 
incision was carried over the top of the shoulder. 
The lateral portion of the trapezius and the deltoid 
muscle was separated from the acromion process in 
such a way that a small portion of periosteum was 
left attached to the muscles. The acromion process 
and, accidentally, a small portion of the distal 
e.vtremity of the clavicle was resected. Bethune 
shears were cmplojxd for this purpose. The roof of 
the bursa was thus completely exposed. It was 
found to be greatly thickened and, as suspected, 
the calcium deposition was in the roof. The wliolc 
of the roof of the bursa was resected. The bursa 
itself was found to be almost completely obliterated 
by adhesions between the superficial and deep 
portions. All tendons attached to the cuff were 
found to be intact and no interference in the floor 
of the bursa was carried out. The wound was closed 
with fine black silk sutures and the patient returned 
to bed with the wrist attached to the crossbar and 
the head of the bed raised. This position was main- 
- tained for five days, after which he was allowed 
out of bed and the wrist reattached to the head 
of the bed overnight for an additional five days. 

The accompanying photographs show that four 
months after operation movements were sub- 
stantially complete in all directions, were free from 
pain and that little or no muscle atrophy had 
occurred. (Fig. i.) 

Head oj the Humerus. In elderly people frac- 
tures through the anatomic neck of the hu- 
merus are rather common injuries. In such 
cases there is usually complete or almost com- 


plete separation of the pro.vimal fragment from 
its blood supply. Furthermore, tiierc is often 
marked displacement of the head. In the au- 
thor’s c.\pcrience no matter what form of treat- 
ment is carried out in this older group of 
persons, usually women, it is more or less irh- 
possiblc to obtain a perfect result I believe, 
however, that as a rule the most satisfactorx'end 
result is obtained by carW removal of the head. 

Although the case referred to herewith, and 
for whicli I am indebted to Dr. L. H. McKim, 
is exceptional in so far as the displacement of 
the licad was concerned, the fact that a reason- 
ably good shoulder followed resection is at 
least suggestive: 

Case 11. Mrs. A. J. S., sixty-five years of age, 
fell down the stairs on April 24, 193d. X-ray 
showed fracture of the surgical neck of the left 
humerus with marked comminution and very 
marked displacement of the head. At operation the 
head was found in the substance of the left breast. 
The displacement had apparently taken place by 
the head following down the posterior surface 
and the lower edge of the pectora’is major muscle. 
The arm was placed in a Thomas splint with abduc- 
tion and elevation of the arm. This position was 
maintained for about one week after which the 
patient was allowed to get up. 

Tlie patient was examined one year later; she 
had, in the meantime been doing all her house- 
work and had an excellent functional arm. At that 
time the grip of the left hand was one-half that 
of the right. She was seen again in 1940 four years 
after the injury. Her statement at that time was 
that she could do everything except put her hand 
behind her head. She was reexamined on May 21, 
1947, eleven years after injury. The patient is now 
seventy-six years of age. The movements at the 
shoulder arc good with the c.vception that she 
cannot elevate the humerus to more than 90 
degrees as compared with 140 degrees on the right 
side. The grip of the left hand is now two-thirds 
that of the right. (Fig. 2.) 

When operating upon the more tisual case 
the author wishes to caution the surgeon who is 
not very familiar with the anatom3" in the in- 
ferior part of the shoulder joint region. This 
caution applies particular!}’ to the risk of dam- 
age to the circumflex nerve as it descends 
through the quadrilateral space and to the main 
trunk of the musculospirai as it curves around 
the scapular head of tlie triceps. It is wise, I 
believe, to cut through the tendinous attach- 
ment of at least the lower part of the pectoralis 
major muscle to the humerus and so obtain a 
clear view of the axillary structures and of the 
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Fig. 2. B and c, x-rays illustrate movement at the shoulder four ye-ars after injury. 

lower part of the capsule. The head will com- It should be made clear that this procedure is 
monly be found protruding from a rent in the not recommended in children. Resection of the 
capsule. This explains in large measure the lateral condjde has been carried out in a suffi- 
diflrculty that there is in many cases in closed cient number of cases in the adult to prove that 
replacement. As indicated above, it is the time is saved, a simple operative technic is em- 
musculospiral nerve which runs the greatest ployed and no appreciable deformity nor loss of 
risk of damage. This nerve should, therefore, be function results. 

clearly identified and protected during the A curved incision, convexity forward, over 
operative manipulations required for removal the anterolateral border of the arm is used to 
of the head of the bone. e.xpose the loose fragment; a partially subperi- 

Laleral Condyle of Humerus — Capilellum. osteal resection of the bone is accomplished 
Fracture of the lateral condyle of the humerus with as little damage to the tendinous attach- 
to which is attached the capitellum (Fig. 3), that ments of the e.xtensors as possible. Preliminary’’ 
is to say that portion of the lower end of the identification of the musculospiral nerve and its 
humerus which is in contact with the head of branches is recommended, 
the radius, although it is not a very common Humerus — Medial Epicondyle. Since in a 

injury in adults, does nevertheless occur in an fairly large proportion of cases of separation of 
occasional case. Reduction of the displaced the median epicondyle of the humerus the de- 
bone fragment and maintenance of position is tached bone fragment cannot be replaced with- 
somewhat diflrcult, consequently, in many out operation, and since it is likely to interfere 
clinics it has been the practice to carry out open with joint function and jeopardize the ulnar 
reduction and to fix the fragment in position by nerve, there is, I believe, a general agreement 
means of screws or nails. that in such cases it is wise to remove the 

Since as a matter of fact the entire articula- fragment, 
tion of the forearm with the humerus is through Olecrarion. In general, there is every reason 
the ulna and the trochlear surface of the hu- for repair of the usual transverse fracture of the 
merus, it is evident, I believe, that it is not olecranon; there are, however, cases of direct 
necessary that the upper end of the radius injury with fragmentation in which excision of 
- come in contact with any bony surface. It is bone fragments would appear to be indicated, 
recommended, therefore, that in the event of When this is done, very careful suture of 
fracture of the lateral condyle of the humerus the triceps fascia is imperative. As stated in the 
in the adult, the separated bone fragment be opening paragraph of this contribution, the 
removed. If this be done, there is no necessity procedure is adopted as the lesser of two evils 
for fixation during the period of repair, and and is one which is usually forced upon the sur- 
function may be started almost immediately. geon by the circumstances of the case. 


Novembcr, 1947 


*710 American Journal of Surgery Gurd — Surplus Parts of Skeleton 


In, a. D.tA.-kt> 
.Pcc.io,.*^. .y 




Fig. 3. A and b, x-ray photographs illustrating fracture of the lateral 
condyle including capitellum treated by resection without loss of function. 


Head of the Radius. Fractures of the head 
of the radius (Fig. 4) vary much in severitj'and 
consequently the treatment thereof must differ 
depending upon the nature of the lesion. In 
children, that is to say before the epiphysis has 
become attached to the metaphysis, removal of 
the head of the bone should not be attempted. 
Fortunately, it is usually possible to replace the 
displaced fragment by open reduction without 
the necessity of employing anj' foreign material 
whatever. 

In the adult, in those cases in which cracks of 
the bone without gross displacement of any sort 


are present, it is probably unnecessary to carry 
out any active form of treatment but to advise 
the patient to exercise the limb so long as pain is 
not produced. In more important injuries but 
without gross displacement, and in tlie majority 
of cases of fracture through the neck, it is rec- 
ommended that the limb be fixed with the 
elbow at a right angle and the hand and forearm 
in full supination. As a rule, three weeks’ fixa- 
tion in this waj"^ is sufficient, at the end of which 
time plaster should be removed and the condi- 
tion of the head of the radius determined by 
x-ray examination. 
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In those cases in which the fracture is more 
impressive, whether this be as the result of 
gross comminution or in consequence of the 
separation of an individual fragment from 
the head, resection of the head and neck of the 
radius is strongly recommended.* A long and 
somewhat extensive experience in removal of 
the head of the radius has made it clear that 
this part of the anatomy is surplus; I would 
urge, however, that when arthrotomy of the 
elbow joint in consequence of fracture of the 
head of the radius is carried out, it is unwise to 
simply remove a loose fragment or fragments, 
nor will the result be satisfactory if the neck 
of the bone is not also removed. The upper part 
of the radius, therefore, should be divided close 
to the bicipital tubercle without, however, en- 
croaching upon the latter. 

Dislocation of the head of the radius in the 
adult is usually associated with fracture at 
about the junction of the middle and upper 
third of the ulna — Monteggia fracture. In such 
cases it is recommended that union of the ulna 
be permitted to take place before the displaced 
head of the radius is interferred with. It is not 
within the scope of this contribution to discuss 
the treatment of fractures of the ulna; as is well 
known, however, this is not always an easy 
matter. Our experience has been that the inser- 
tion of a Kirscjiner wire through the olecranon 
and so through the medullary cavity of the 
bone is the most effective form of treatment. 

Arthrotomy of the elbow joint for the pur- 
pose of resection of the upper end of the radius 
has been recommended through different in- 
cisions. The author would like to recommend 
for this purpose an incision on the anterolateral 
border of the joint. A curved incision, convexity 
forward, on the anterolateral border of the 
elbow joint about 7 cm. in length, is made 
through the skin and superficial fascia. This is 
carried down tp the deep fascia which is incised 
slightly more laterally; the trunk of the mus- 
culospiral (radial) nerve in the lower part of the 
arm is then idfcntified and gently retracted to- 
gether with its branches. If this be done, dam- 
age, to this important structure is avoided. 

The capsule of the joint slightly anterior to 
and below the 'lateral epicondyle is thus some- 
what widely exposed. It is entered by plunging 
blunt-pointed scissors of the Mayo U^pe into 
the joint. The appearance of synovial fluid in 

* Needless to s.iy that if a loose fragment of the 
capitellum be found in the joint, it should be removed. 


the wound is proof that the joint has been 
enteredj The capsule is torn open by spreading 
the scissors and an adequate arthrotomy thus 
established. The capitellum is identified and 
the fractured head of the radius clearly exposed. 
Sufficient room is made available so that the 
whole of the neck of the bone is seen. It is wise, 
I believe, to remove a cuff of periosteum distal 
to the line of division of the bone so that refor- 
mation of spicules will be less likely to occur. I 
have been accustomed to divide the neck close 
to the tubercle of the biceps, using for this pur- 
pose rib shears of the Betlmne type; as a rule, 
two bites are required to divide the bone com- 
pletely which is then carefully smoothed off, 
using either the same instrument or a sharp 
rongeur. Usually few or no ligatures are re- 
quired. The synovia and capsule are sutured, 
as best may be, either with very fine black silk 
or very fine chromic catgut. 

Uhm — Distal Extremity. Whereas the ulna 
forms the entire articulation of the forearm 
with the humerus, it is equally true that the 
radius alone is required in order to articulate 
with the carpus, and so the hand. In other 
words, whereas the head of the radius is an un- 
necessary part of the anatomy, the distal fifth 
of the ulna is equally unnecessary. Dr. William 
Darrach, I believe, first (1913) recommended 
removal of the distal end of the ulna in the 
treatment of unreduced cases of Colles’ fracture 
with deformity and shortening of the radius. 
Following the first stage of the War, that is 
from the autumn of 1918 until tlie summer of 
1925, during which time the author was in 
charge of the Surgical Service at Ste. Annes 
Military Hospital, many cases of non-union of 
fracture of the lower end of the ulna were ad- 
mitted. It was found that by removal of the 
bone, or by resection of a portion thereof, prac- 
tically perfect function was obtained. (Fig. 5.) 

Since 1925, in civilian practice, the number 
of cases which have been seen of either non- 
union in the lower fifth of the ulna or in which 
shortening of the radius has been followed by 
disability consequent upon the relatively long 
ulna has not been large. A sufficient number of 
patients have, however, been operated upon to 
confirm the opinion that the ultimate fifth of 
the ulna is surplus. It is recommended, there- 
fore, that in the event of non-union of the lower 
end of the ulna either the distal extremitj’’ 
should be removed or a segment of bone re- 
sected so that the bone ends will not come in 
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contact with one another. In tlio treatment of 
valgus deformity at the wrist joint, wlicthcr 
due to an unreduced Colics’ fracture or pre- 
mature fusion of the radial epiphysis, e.xcision 
of the lower ulna to above tlic inferior radio- 
ulnar articulation should he carried out. 

Scaphoid {Naricular). For many years there 
has been much discussion regarding the advisa- 
bi^itJ^ or otherwise, of removing the fractured 
scaphoid from the carpus. The author docs 
not wish to suggest that its removal is the 
procedure of choice. Although I believe that 
it is true that twenty years ago fracture of this 
bone frequently resulted in non-union, such is 
not the case today. In this connection I quote, 
at some length, from the contribution on the 
subject by L. H. McKim who says, in part, as 
follows. As the result of the treatment of 125 
fractures among soldiers and air men, he states, 
“All cases were treated by plaster fixation. Tlic 
average period of fixation for acute cases was 9 
or 10 weeks. Union was frequently good after 6 
weeks. Some old cases were fixed for 8 months. 
Position of fixation is very important. Joints do 
not tend to become stiff when fixed in a func- 
tional position. 

“The position of maximum function of the 
wrist is best demonstrated fay the following 
procedure; 

1. Clench the fist and note the following: 

a. Degree of dorsillexion of the wrist. 

b. Degree of ulnar deviation of the hand. 

c. Position of opposition of the thumb to 
the fingers. 

2. Extend the phalanges of the thumb and 
note that; The metacarpal bone of the 
thumb is now in direct line with the shaft 
of the radius. 


3. Now extend tlic fingers at the metacarpo- 
phalangeal joints. 

4. Apply the plaster case in this position with 
careful observance of the above points. 
The terminal phalanx of the thumb and 
the metacarpophalangeal joints of all the 
fingers must be free" 

None of the fractures in McKim’s scries 
failed to unite. Me further states that he has 
never seen non-union in a case of fracture of the 
scaphoid that has been adequately treated from 
the time of injury. 

Despite improvement in the treatment of 
fracture of the scaphoid by a better understand- 
ing of both the position of the hand during fixa- 
tion and the absolute necessity for preventing 
all movement of the carpus during the period 
of healing, there still remain a certain number 
of cases of non-union. In such cases a very dis- 
abling arthritis is very likely to occur if the 
lesion is not corrected. In such cases, moreover, 
delay in operative treatment (removal of bone 
or successful bone graft) results in a very seri- 
ous disability unless arthrodesis is carried out. 

In the foregoing paragraphs the author has, 

1 believe, made clear that he docs not recom- 
mend removal of the carpal scaphoid in all 
cases, or CN’cn in a large proportion of cases, of 
fracture; on the other hand, he wishes to pre- 
sent the argument that early removal of both 
fragments is not followed by any considerable 
disability. It is, therefore, in my opinion, rea- 
sonable to suggest that time is saved, the risk of 
ultimate seriously disabling arthritis is avoided 
and, since the function of the wrist joint follow- 
ing removal of the bone is but little interfered 
with, there is little or no objection to excision, 
particularly in fractures associated with any 
considerable displacement. 

The operation for removal of the carpal 
scaphoid is not easy. It is difficult to obtain 
wide exposure without damage to essential 
structures; I believe, therefore, that a short 
outline of the technic, which in the author’s ex- 
perience has proved most satisfactory, is not 
out of place. 

With a sand pillow beneath the ulnar border 
of the carpus and with the hand in mid-prona- 
tion, a curved incision with convexity toward 
the dorsal surface approximatelj' 8 or 9 cm. in 
length with its center opposite the styloid of 
the radius is made. This incision is carried down 
through the thin skin, the small amount of sub- 
cutaneous fatty tissue and the flap turned back- 
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C 

Fig. 4, .A to c. x-ray and photographs illustrating appearance of upper end of the 
radius and almost complete function of the elbow joint and rotaiy- movements four- 
t«xMi years after resection. Note especially the site at which, in the author’s opinion, 
division of the bone should be made. 
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Fig. 5. j\ to c, photograplis and x-rays, small boy who sufl'ered compound separation of radial epiphysis at twelve 
years of age. Four years later marked valgus deformity treated by resection of distal portion of ulna, .\-ray appear- 
ance of wrist twelve years later at which time only slight disability existed. 


be follotved by v*! similar period of active 
movement. 

Head of the Fibula. Although with the 
change in the level of front bumpers on auto- 
mobiles fractures of the head of the fibula have 
become less frequent, such injuries do, how- 
ever, occasionally occur. Without laboring the 
thesis the author wishes to recommend that in 
such cases a subperiosteal resection of the head 
of the bone is easily carried out, is followed bj' 
no disabilitj' and the length of time required 
before the patient can return to full duty is de- 
termined only by the period required for heal- 
ing of the soft tissues. That the fibula, except 
for its lower fifth or quarter, is not xery valu- 
able is proved by the willingness exhibited by 
surgeons to use this bone for bone grafting 
purposes. 

Patella. Since resection of the patella has 
been discussed in the literature at such length 
since Brooke’s original article, I shall not dis- 
cuss this subject in any detail here. Although I 
am of the opinion that, if possible, the patella 
should be conserved at least in cases of trans- 
verse fracture, frequent experience on the part 
of many surgeons has proved that this bone is 
not absolutely necessary in order that function 
of the lower extremity may be adequate. In the 
event, therefore, of comminution which ren- 
ders accurate replacement of fragments difficult 
or impossible, it may be advisable to remove 
the bone and to re-establish the extensor mech- 
anism of the knee joint from the soft tissues. 


Costal Cartilages. It is of interest that there 
is little reference in the literature of trauma to 
fracture of the lower rib cartilages. This rather 
common injury appears to have been over- 
looked bj’’ most authors. In the recently pub- 
lished work by Bancroft and Murray’- on “The 
Motor-Skeletal System” the article by Har- 
rison L. McLaughlin, entitled “Injuries to Ribs, 
Costal Cartilages, Sternum and Sternoclav- 
icular Joint,” although the title of the chapter 
includes the “Costal Cartilages,” the text as a 
matter of fact makes no reference to them. 

Although contusion of the anterior portion of 
the lower chest wall is not as a rule a serious 
matter and disability does not persist for anj^ 
considerable length of time, when either the 
cartilages are separated from the rib ends, or 
from one another, or themselves fractured, an 
annoying disability is experienced by the victim 
in that the broken ends are likely to slip over 
one another with changes of position, this slip 
being accompanied bj" a sharp pain. 

As is well known, cartilage repairs itself in- 
adequately and slowly; it is, therefore, recom- 
mended that in the event of fracture of the rib 
cartilages below the fourth, or separation from 
the bone ends, a length of 2 cm. more or less 
from -each end be excised. The operation is, of 
course, a simple matter, carried out under local 
anesthesia, and is followed by complete relief 
and complete healing within a few daj^s. 

Removal of a costal cartilage above and in- 
cluding the fourth is to be avoided since a soft 
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Fig. 6. X-ray photographs of wrist in wliicii dis- 
location of the semi-lunar, fracture of the scaphoid 
and of the radial styloid was treated by resection 
of the two carpal bones. This man recently examined 
showed slight disability only. 

spot is produced which is annojdng, on the one 
hand, and may result in a hernia of the lung in 
the upper part of the chest and may expose the 
heart to damage. Since injury to the cartilages 
above the fifth is practically unknown, the 
above memorandum is not of much importance 
to the surgeon interested in trauma. 

Ribs. Although rib resection as a sequel to 
trauma will rarely be indicated, for the sake of 
completeness in the development of the thesis 
submitted in this essay certain comments are 
made herewith. Since hundreds of ribs are re- 
moved in all clinics interested in the treatment 
of pulmonary tuberculosis, and since compara- 
tively little disability usually results from such 
resection, it may be said that these bones are of 
no great importance to human physiolog\\ In 
this connection may I submit the thesis that, 
although the ribs are of some importance in the 
respiratory effort, their chief functions in addi- 
tion to their protective capacity in so far as the 
thoracic viscera are concerned are the mainte- 
nance of the spine in the erect position and as a 
point d'appni for the powerful muscles attached 
to them. 

That one or more ribs maj' be sacrificed, in 
whole or in part, in order that thoracotomj’ for 
intrathoracic operations maj^ be performed is 
recognized by all surgeons as a harmless proce- 
dure. In cases of scoliosis consequent upon 
chronic pleural or pulmonary disease correction 
of the deformity may be accomplished by resec- 
tion of bone (rib) segments. In cases of chronic 
pleural disease, whether consequent upon an 


organized hemothora.x or chronic empj ema, a 
scSiosis with convexity away from the affected 
side is almost inevitable. In the performance of 
thoracoplasty for pulmonary tuberculosis, a 
scoliosis with the convexity toward the affected 
side is certain. If, therefore, in the case of 
scoliosis consequent upon chronic disease the 
patient is submitted to rib resection, it is possi- 
ble to bring about correction of the pre-existing 
curvature. 

In the foregoing pages the author has dis- 
cussed the problems presented bj' injur}" to a 
selected sixteen parts of the skeleton. It is clcvir 
that other parts may, upon occasion, necessi- 
tate resection. In this connection perhaps the 
most important one is the astragalus (talus) 
regarding which the only comment I would like 
to make at .the present time is that, although 
astragalectomy may sometimes be an absolute 
necessity, particularly in cases of compound in- 
juries with consequent contamination or infec- 
tion, it is advisable, as a rule, to attempt to 
conserve this bone in the foot. 

Among infrequent lesions, those of the sesa- 
moid bones, is either hand or foot, may be 
damaged and may require removal. In such 
cases, their removal is not accompanied by an} 
considerable disability. In the uncommon in- 
jury or avulsion of the anterior superior spine 
in young men, it is perhaps true that, if the 
bone fragment be removed and the tendinous 
structures attached to it sutured to the pelvic 
bone, a more rapid return of function is 

obtained. . 

In the event of fracture through the neck ol 
the mandible resection of the condyle is a 
proper procedure; if, however, a pseudarthrosis 
is induced by adequate movement during 
the healing period, such operative interference 
is unnecessary. 

Recent work by Dr. John Gerrie and his asso- 
ciates in the treatment of decubitus ulcers over 
the trochanters of the femora and over t le 
tuberosities of the ischia in paraplegics has been 
of special interest to me. They have found that 
more permanent healing of such lesions is ob- 
tained if the underlying bone is removed. 

The spinous processes and transverse proc- 
esses of the vertebrae are easily dispense 
with; however, resection, on account of disa- 
bility as the result of injury is not strong} 
recommended. 

In the foregoing pages, to a limited ex'tent, 
memoranda have been made with regard to 
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technical procedures. I do not believe that 
this matter should be further detailed in this 
contribution; I should like, however, before 
bringing this essay to a close to make certain 
observations in this regard. 

In so far as possible longitudinal incisions on 
the extremities should be avoided. For the most 
part curved incisions are recommended. The 
value of the curved incision is two-fold ; In the 
first place, because a flap is formed closure of 
the wound is likely to be obtained with less 
tension; it is possible, therefore, to employ finer 
suture material and so Interference with the 
blood supply to the skin and fascial edges is 
minimized. Secondly, if. a flap is formed by the 
use of the curved incision, the superficial wound 
is ultimately situated at some distance from 
that of the bone or joint, as the case may be. 
Consequently, if even a minimal infection of 
the surface wound does occur, spread of the 
infection to the deeper and more important 
structures is likely avoided. 

Although in the performance of certain pro- 
cedures, as for instance removal of a meniscus 
from the joint, the use of a tourniquet is of 
value, in general, and more particularly in the 
case of the upper extremity, the employment 
of this means of controlling hemorrhage is to 
be avoided. In any event, if employed, it must 
be applied with the greatest care. 

1 wish to urge the employment of compres- 
sion dressings, particularly as recommended bj"^ 
Neal Owens and ourselves. The essential fea- 
tures of our compression dressing are the em- 
ployment of thick cotton waste, (4 to 8 inches), 
and the use of bias-cut flannel bandages. The 
latter should be at least 6 inches in width and, 
in our experience, have pro\’ed to be more use- 
ful than the various elastic bandages on the 
market. Needless to say, they are more durable 
and much less expensive. 

SUMMARY 

In the foregoing pages certain memoranda 
have been presented regarding surplus parts of 
the skeleton. An attempt has been made to 
show that a number of bones or portions thereof 
and, also, cartilages are not absolutely neces- 
sary for reasonably satisfactory functioning of 
the part. 

It has been indicated that it is not the sug- 
gestion of the author that bones be indis- 
criminately removed but that, under certain 
circumstances, less disability is suffered and 


time is saved b^' skilful removal of damaged 
parts. 

In this connection sixteen individual parts 
of the skeleton have been considered. It will be 
noted that, on the one hand, the indications 
for removal of certain parts are more positive 
than for others and, on the other hand, less 
disabilitj’^ follows the removal of certain struc- 
tures than is the case with others. 

With reference to the actual technic of exci- 
sion certain memoranda have been made which, 
in the author’s experience, have proved useful. 

DISCUSSION 

Paul B. Magnuson (Chicago, 111.); First, I 
would like to say that I suspect my friend, Dr. 
Gurd, is accumulating a bone bank up in Montreal. 

I think, when he speaks of parts being unneces- 
sary', perhaps he would like some day to modify 
that to less essential for life, health and future hap- 
piness; in other words, I think we have to weigh 
whether the patient is going to have in this partic- 
ular instance a longer or shorter disability as the 
result of one treatment or another, and whether 
the result in the future is going to make him more 
able to do his work, whatever it may be, than he 
would be if he were treated by some other method. 
That is a question of experience and judgment and 
1 am sure that that is the way Dr. Gurd decides on 
the cases in which he considers removing certain 
parts of the skeletal sj'stem. 

In regard to the menisci, 1 think we are all agreed 
that if they are properly removed and if they must 
be removed, they' should be removed because they' 
are acting as a foreign body', and a foreign body' in 
any' part of the body' that is causing trouble should 
be and can be taken out. The menisci are probably' 
the outstanding e.xample of removal of a part in the 
skeleton or attached to the skeletal sy'stem that 
gives no bad results at all if the diagnosis is right 
and the removal was for the proper purpose. 

On this clavicle business, 1 probably' have been 
wrong for many' years because I have always under- 
stood that fractures of the clavicle and dislocations 
of the acromioclavicular joint came as a result of 
the same mechanism applied in a different way', 
that is, the forcing of the shoulder toward the 
sternum, with additional force, in the case of dis- 
location of the acromioclavicular joint, applied on 
the arm in a downward direction and rather slowly; 
in other words, a man being thrown obliquely and 
the arm dragging down as the body' is projected 
forward in the momentum. 

I have been teaching my students that the func- 
tion of the clavicle is to hold the shoulder backward 
and upward and add to the strength in lifting, and 
I do not think I am going to change my mind about 
that. It still is a prop between the sternum and the 



Novr-MDEn, 1947 


y 18 American Journal of Surgery Gurd — Surplus Parts of Skeleton 


shoulder. Of course tliat prop can be shortened and 
one can get along, realij’-, without a lot of parts. 

If we want to find out how people can do tricks in 
the absence of a lot of different musele pulls, all 
that is necessary is to look at some of these little 
infantile paralytics that have had various muscles 
put out of business, and yet can do things that seem 
to be perfectly impossible. Not long ago I saw a 
man in one of the Navy hospitals who had com- 
pletely lost the median part of his quadriceps and 
that fellow can do anything with his leg that any- 
body else can do. How he does it, I do not know. I 
always thought the quadriceps was an extensor of 
the knee and added great power. Well, he has the 
median part and the lateral part of the quadriceps 
but the medial part, that is, the middle part, is all 
gone. 

One can get along, we know, u'ith fewer parts. 
We know very little about the reciprocity of mus- 
cles, and when these people get along as well with- 
out a part as the3' did before, thej’ probablj' have 
learned tricks that we have not learned to analj'ze 
as yet. And, incidentallj'. Dr. Inman out at the 
University of California has done some perfcctlj>- 
remarkable work on muscle function which I hope 
will be published verj-^ soon in connection with this 
work on artificial limbs that the Arm,v and Navy 
and Veterans’ Administration have been engaged 
in for the last few j'ears. 

This use of muscles in compensating for loss of 
skeletal structure, I think, is a thing about which 
we do not know very much. The resection of the 
acromioclavicular joint has been done manj^ times 
and it simply takes off the pressure between two 
parts that are sore; and I certainij' would not take 
the clavicle out because I had a dislocation of the 
clavicular joint, because that nice big ligament that 
runs between the coracoid and clavicle is quite an 
essential thing; and if that is repaired, it does not 
make much difference whether 3mu have a little bit 
of ligament running between the clavicle and the 
acromion or do not. It is only when that ligament is 
torn that the clavicle reall3' does displace upward, 
or rather the shoulder downward, and when the 
ligament is restored, the shoulder is held up. 

The head of the radius — sure, take it out. But I 
do not believe in taking it out so far down that 3'ou 
do not have an3f bearing surface between the radius 
and the ulna because that limits the power of the 
muscles attached thereto. The lower end of the ulna 
is the same way. Dr. Davis used to say that the 
ulna should be considered as an extension of the 
arm downward and is concerned with motions of 
strength at the elbow; the radius, an extension 
of the hand upward and concerned with dexterit3' of 
the hand, so you can take out the ulna, at least the 
lower end of it. I noticed that in this bo3' that Dr. 
Gurd showed there actual^' had been developed 
another bearing surface between the radius and the 


ulna in the process of growth and he had a very 
nice lower radio-ulnar joint. 

Now, ccrtainl3', 3'ou can move the hand with the 
lower end of the ulna gone, but 3'ou do not have too 
much strength in pronation and supination. But if 
you have a grip, 3'ou can use ymur upper arm mus- 
cles in pronation and supination. 

Walter G. Stuck (San Antonio, Texas): Of 
course, like Dr. Magnuson, I can agree that many 
of these operations are useful such as excision of 
the patella, excision of the olecranon, excision of 
the clavicle, etc. I do find it difficult, however, to 
go along with Dr. Gurd on all of his e.xcisions of 
bone. 

A'l3; most obvious objection is to removal of the 
cocc3’.x. It seems to me that this has been worked 
over man3' times. We all know that the cocc 3L\' is a 
sort of focal point for neuroses, and I have never 
seen an3’bod3’' who has been disabled b3" an injur3' 
to the coccyx who was relieved b3’ the removal of 
it. That is about the same wa3’' I feel about the 
small sesamoids under the first metatarsal head. If 
the sesamoid bones are injured, I doubt ver3' much 
if the S3'mptoms are reliet'ed b3’’ their removal. 

As far as cond3’Ies of the humerus are concerned, 
that is, of course, an open subject. It seems some- 
times that replacement of the condyle and fi.xation 
with a screw might give a better functional elbow 
joint than would excision of a large fragment, such 
as you saw in the lantern slide. 

The question of pain in the costal cartilages is 
very interesting to me because about thirteen 3'ears 
ago, I wrote a paper reporting eight fractures of the 
sternum and made the point that fractures of 
the costal cartilages caused s3miptoms long after the 
bone had healed. I had never thought of the possi- 
bility of reaction of the costal cartilage but that 
seems to make sense. 

A new development in this held is the view nowa- 
da3'S about removal of comminuted fractures of the 
patella. Strangely enough, we have learned that we 
can get along well without the patella. Formerly we 
thought that the patella was absolute^ necessar3^ 
to normal knee function. 

As I sa3', I can agree with probably 88 per cent of 
this paper, but about the remaining 12, I. want to 
sta3' open to conviction. 

Boardman M. Bosworth (BronxvilIc, N.Y.):. I 
think there can be ver3f little disagreement among 
us in general on Dr. Gurd’s thesis. However, I am 
going to confine m3'self to the acromioclavicular 
joint. 

It does not seem to me at all proper to remove . 
the outer end of the clavicle for such a minor in- 
jury, which can ver3' well be repaired in a minor 
fashion, and this I have tried to do in five instances. 

In all of those cases, 3'ou will have to take m3' word 
for it, the patients have excellent function and no 
complaints. 
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Robert H. Kennedy (New York, N. Y.): It is 
always a pleasure to listen to Dr. Gurd and the 
various problems he has brought up have interested 
me for a considerable time. 

Most of these procedures are well recognized as 
justifiable in certain instances, but like all things 
that are different, their indications are not recalled 
by surgeons in general as various cases arise. I think 
that is due to the lag in our thinking when it comes 
to adopting something that is a bit difl'erent from 
the way we have been brought up. 

This presentation is particularly important be- 
cause it reminds us that if a part might have to be 
excised at some time, the result will be much more 
favorable if we make up our minds on it right awaj-^ 
and do it early rather than feeling that we are 
forced to do it later. This holds for adults onlj'. We 
should not discuss children in this connection. I 
remember one unfortunate experience wiiich I had, 
in which I believed 1 had to take out a badly com- 
minuted head of a radius, and 1 always wished I 
had not done so. 

I am coming to believe, in spite of Dr. Bosworth’s 
pictures, which we have just seen, that possibly the 
best result we can get in complete separation of the 
acromioclavicular joint is obtained by taking out 
the outer third of the clavicle. 

With derangement of the superior radio-ulnar 
joint due to a fracture of the head of the radius, 
excision of the head and neck, extending just short 
of the biceps tuberosity is required. It should be 
done as soon as the x-ray findings show that you 
have a fracture which involves that joint. If it is 
done late, the results are often little, if an 5 % better 
than without anj" operation at all. It is not worth 
doing unless you start mobilization immediately. 

In the case in which there has been a failure of 
restoration of the inferior radio-ulnar joint follow- 
ing Colless’ fracture, and the patient is complaining 
moderately, or bitterly, we too often forget that it 
is fairly simple to remove tlie distal fifth of the 
ulna with relief. 

Dr. Gurd mentioned the scaphoid and semilunar. 
1 have come to believe that instead of taking out 
the scaphoid and semilunar, it is better to go 
“whole hog” and take out the proximal row and be 
certain that the os magnum will be in contact with 
the radius. The wrist functions better tiian when 
part of the proximal row is left in. 

In our efforts to appose the fragments in a simple 
transverse fracture of the patella, an irregularitj- of 
the level of the joint surface results too often. If we 
cannot restore the undersurface of the patella to its 
original position, it is more satisfactory to take out 
the patella with the proper suture following it. Of 
course, it seems to me there can be little question 
about the advisability of excision when one has a 
compound fracture or a comminuted fracture. 

We all have an idea of the amount of disability 


which ensues from removing the fractured parts Dr. 
Gurd has mentioned. We would sa}-^ that it is ex- 
tremely little, or it is one-third, and so forth. If we 
see a patient in whom, as we analyze it, it seems 
that we would probably get a greater disability 
from conservative treatment than we have seen 
occur in a case in which a part was removed for 
some reason or other, we should remove that part 
as early as possible and not wait until we are forced 
to do it. To me, that is the great lesson in this 
paper — the time element. 

Harrison L. McLaughlin (New York, N. Y.): 
1 am in complete agreement with the philosophy 
expressed by Dr. Gurd and we are indebted to him 
for this excellent paper. 

1 must admit to the absence of any mention of 
the costal cartilages in the article which he cited. 
A costal cartilage lesion sufficientlj'^ severe to war- 
rant operative tlierap 3 ' not j^et been encoun- 
tered on our service. I am glad to know that when 
such a lesion does occur sjunptoms can be relieved 
bj- excision and we will be on the lookout for these 
lesions from now on. 

I would like to speak about removal of a portion 
of the acromion. Dr, Gurd’s slide showed the ex- 
cision to have been done through the acromiocla- 
vicular joint. It must be agreed that it is possible to 
do this with adequate resultant shoulder function, 
but we have found that when possible, it is advan- 
tageous to divide the acromion just lateral to the 
level of this joint. Bj' so doing it is possible to re- 
move almost as much acromion as if the e.xcision 
had been done through the joint, and yet an intact 
bonj' and ligamentous girdle is left in the shoulder. 

I would like to ask Dr. Gurd wfij"^ the humeral 
head was removed in the fracture dislocation he 
described. Removal of the head fragment through 
a pectoral incision, although minimizing the risk of 
damage to the brachial plexus, could hardly have had 
an important bearing upon the resultant function of 
the shoulder. When possible, it would seem advis- 
able to excise the humeral head fragment through 
an operative route which also exposes and makes 
possible a repair of the e.\isting damage to the soft 
part machinerj'^ of the joint mechanism. In our 
e.xpcrience functional results are best when this can 
be done. 

I agree with Dr. Gurd that a partiallj’^ executed 
removal of the clavicle does not interfere with its 
function as a prop. It is a disadvantage to remove 
the whole outer third of the bone since such a pro- 
cedure separates the bone from its attachments to 
the coracoclavicular ligaments. The best results in 
our hands have followed upon an excision, the level 
of which was just lateral to the attachment of these 
ligaments. If not enough of the clavicle is removed 
certain patients have developed pain in the opera- 
tive area on adduction of the arm. 

Laurie H. McKim (Montreal, Canada); If I maj' 
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be permitted just a moment, in answering the last 
speaker. Far be it for either Dr. Gurd or myself to 
suggest that the pictures shown of my case with the 
marked displacement of the head of the humerus, 
is the ideal procedure. This m'hs a woman of about 
sixty-eight years, with a blood pressure of about 
260. She weighed about 200 pounds and was only 
about 5 feet 5 inches tall. She had fallen downstairs. 
At the time that she was brought to the hospital, 
she had this very marked displacement of the head 
of the humerus. The head was removed as a mini- 
mal procedure, hoping that she might get some use 
of the shoulder joint. I hope that Dr. AIcLaughlin 
does not think that is our idea of what the removal 
of a head should be, or how it should be done. 

I may say that the head was in a huge hematoma 
in the middle of the substance of the breast where 
it had gone along the sheath of the pectoralis major 
muscle. 

Fraser B. Gurd (closing): I alread3' indicated 
that it was not possible in the time at mj' disposal 
to cover the sixteen parts of the bod3' plus the eight 
supplementar3' parts. If I have not been able to 
make certain points clear, I have alread3’ apologized 
in that regard. 

It is unfortunate that Dr. Magnuson has had so 
little experience with cases which would allow him 
to learn the function or lack of function of the clav- 
icle. The removal of the whole clavicle either for 
the exposure of the thoracic dome or of the brachial 
plexus or for purposes of operating on the sub- 
clavian, has been done suf]icient!3’' often b3' a num- 
ber of different surgeons, including m3'self, to be 
certain that the clavicle has no function other than 
as a point d’appui for the muscles attached to it; 
and if, when the clavicle is removed, care be taken 
to attach the muscles which were previousl3' fixed 
to the posterior or superior portion to those having 
their origin from the inferior border of the clavicle 
so that each acts as a point of fixation for the other, 
then there is no disabilit3'. 

I have x-ra3’s of individuals, farmers, belonging 


to a family in which nine male members are without 
clavicles. The3" work with a horse-drawn plow in 
the spring; in the wintertime, the3' fell trees; in the 
summer, the3'^ pitch ha3-. The fact that the clavicle 
is not %'er3’- useful is proved, I think, b3' cases of 
that sort. 

I think it was four 3'ears ago that through the 
correspondence portion of “Life,” which had pic- 
tures of a gentleman who had no clavicle, it was 
made clear that there was interest in this matter 
because within the next week, 1 received about 
twent3’- copies of “Life” from different parts of the 
country. It is just a matter of passing of time, 1 feel 
sure, before Dr. Magnuson will have had enough 
experience with the clavicle to realize the useless- 
ness of this part of the anatom3'. 

In a published article seven 3'ears ago on the sub- 
ject, Dr. McLaughlin, I indicated that I determined 
the point of division of the clavicle b3" slipping my 
finger underneath the bone and when I met the 
ligament, Lstopped and divided the bone at that 
point. Among other things, this experience has 
proved to me that the ligaments between the cor- 
acoid and the clavicle have verx' rarel3' been torn. 
The3’^ are intact even in cases in which there is com- 
plete dissociation of the acromioclavicular joint. 

I alread3' indicated, gentlemen, that it would 
take me a long time to read everything 1 have writ- 
ten and I purposely made the matter sketchy. I 
have no intention, even if the Chairman would 
allow me to do so, to go back and cover the whole 
ground all over again. 

I want to thank Dr. Stuck for agreeing with me 
85 per cent. Ver3' few things I have ever suggested 
ever got an3'thing like that agreement! That is 
reall3% I think, perfectl3' marvelous. 

Dr. Kenned3’ has alwa3's been known for his 
graciousness, and I appreciate his kind remarks. If 
he is anxious to remove more parts than 1 am, I 
will not argue with him. Quite clearty, these mem- 
oranda do not appl3' to children, particularl3’ with 
reference to the radial head. 
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I N 1941, the above authors reported forty- 
seven cases of penetrating wounds of the 
heart and pericardium. ^ In tliat group, 
there were twenty-seven patients wlio were 
alive twenty minutes after admission to the 
accident ward and who allowed time for definite 
diagnosis and definitive treatment. Tiiere were 
seven deaths in that group with a mortality of 
25.9 per cent. The group that we are presenting 
at the present includes an additional thirty- 
three cases admitted to the hospital with the 
diagnosis of a cardiac wound. In any southern 
city of any size with a high percentage of negro 
population, the incidence of wounds of the 
heart will necessarily be high. In this group of 
thirty-three cases there were: four white males; 
six colored females; one white female, and 
twenty-two colored males. 

Injuries to the heart and intrapericardial 
portions of the great vessels may be caused by 
any sharp instrument or projectile that maj' 
enter the thoracic cage. In this series the most 
frequent offending articles in the order of their 
frequency of occurrence were; knife, pistol and 
ice pick. There were twenty-four knife wounds, 
six gunshot wounds and three ice pick wounds. 
It must- be remembered by the stall in the 
accident ward that wounds of the heart and 
great vessels may be caused by an injury in 
practically any quadrant of the chest or may be 
reached by an injury to the upper abdomen; 
however, the more frequent site of injury is in 
the left chest from the second interspace to the 
seventh intercostal space within the nipple line. 
It must also be remembered that the heart may 
be reached by a relatively short knife through 
the mid-axillary line or from a posterior wound. 
The portion of the heart that is most frequently 
injured is the right ventricle because of its 
anterior position even though a large part of the 
ventricle is protected by the sternum. Next in 
frequency come the left ventricle, the auricles 
and the aorta in this order. (Figs, i and 2.) 


pathology 

Following a wound to the heart of any 
consequence, one of two things begin to happen. 
There is the immediate production of either 
acute cardiac tamponade or rapid exsanguina- 
tion. In order for acute cardiac tamponade to 
occur the wound in the pericardium must be 
relatively small and the wound in the heart and 
the amount of bleeding from the heart muscle, 
chamber or vessel must be relatively brisk. If 
the amount of bleeding is such that the open- 
ing in the pericardium cannot decompress it 
rapidly enough, either into one of the pleural 
cavities or to the outside, acute cardiac tampon- 
ade with the findings of Beck’s triad" will be 
found. In one of our cases there had been 
complete obliteration of the left pleural cavity 
due to a previous acute pleurisy. This patient 
had a large wound in the chest wall and a small 
laceration of the tip of the right ^•entricIe. He 
had all of the signs of acute cardiac tamponade. 
He had apparently decompressed through the 
wound in the chest slowly but enough to pre- 
vent death from tamponade before surgery 
could be instituted. 

If the wound in the pericardium is large and 
the pleural cavities are patent, relatively rapid 
exsanguination may occur. In the majority of 
the patients in this series who died before sur- 
gery could be instituted, death was due to 
exsanguination and most of them either had 
multiple wounds of the heart or single large 
wounds of one of the chambers of the heart 
with a large enough wound in the pericardium to 
allow free bleeding into one or both of the pleu- 
ral cavities. If the wound in the chest wall is 
large enough fatal hemorrhage may occur to the 
outside. It is believed by the authors that 
cardiac tamponade at times will be a life 
saving factor, as most cases of cardiac tampon- 
ade Avill allow time for diagnosis and treat- 
ment. The amount of blood that is necessary 
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to produce acute cardiac tamponade varies 
directly with the rapidity of bleeding from the 
heart. In the rapidly bleeding case with a very 
small wound in the pericardium only 200 cc. 
maj'^ be enough to produce a fatal tamponade. 
In the case in which the bleeding from the 


died on his second postoperative daj% secondary 
to what was apparentlj^ slowlj^ progressing 
hemorrhage. Both pleural cavities had filled 
repeatedlj' with fluid that was an admixture of 
blood and serum, which was tapped repeatedly. 
In spite of repeated transfusions, the patient 



Fig. 2. Diagr.nm showing wounds of the heart muscle and intrapericardia! portions of great vessels. 


heart is relatively slow, the pericardium may 
be gradually stretched so that it may accom- 
modate 400 or 500 cc. before serious compres- 
sion of the heart occurs. 

Cerebral emboli maj' occur secondary to 
mural thrombi that have formed at the site of 
the wound in the endocardium. In one case 
(a-2) of the present series five of the chordae 
tendineae had been severed in the right ven- 
tricle and there had also been perforation of the 
interventricular septum. There were mural 
thrombi at the sites of the perforations in the 
ventricles and the septum as well as on the 
stumps of the chordae. This patient died on his 
third postoperative day with definite evidence 
of cerebral embolism. There is another complica- 
tion that should be mentioned here and that is 
continued bleeding from the heart wound even 
after apparent successful suture. In case (A-15) 
in which there were through-and-through 
wounds of the right and left ventricles second- 
arj"- to a twentj^-five caliber bullet, apparently 
successful suture of both wounds was carried 
out. At the time of closure of the chest 
both of the wounds were apparent!}^ dr}% al- 
though the operator made the observation that 
there was a tremendous amount of bruising 
of the muscle about both wounds. This patient 


died about fift}' hours after surgerJ^ Gelfoam, 
or some such similar substance, would have 
been of tremendous benefit in this case but this 
will be taken up later in the paper. 

DIAGNOSIS 

Diagnosis and successful institution of 
surgical treatment in wounds of the heart and 
pericardium depends on several factors. The 
foremost of these is the education of the house 
stair and more particularly the members 
of the team in the accident ward in quick 
recognition of a wound of the heart. An alert 
staff must remember that a wound of the heart 
can occur in practically any penetrating wound 
of the chest or the upper abdomen. In practi- 
cally ail cases of cardiac wounds the general 
condition of the patient and the presence of 
shock will be out of ail proportion to the e.\tent 
of the obvious wound. If acute tamponade is 
present, the classical triad of Beck- will present 
itself in the form of low or falling arterial 
pressure, high or rising venous pressure and a 
quiet heart. The patient will be bathed with 
profuse perspiration and usuallj- will be in 
varying degrees of delirium. As brought out m 
our other series,' acute alcoholism is usually 
present and that in itself will occasionally 
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slightly confuse the clinical picture. Pulse rate 
is surprisingly slow unless there has been con- 
siderable hemorrhage into the pleural cavities 
or to the outside. If there is time for a direct 
measurement of the venous pressure in the 
anticubital space and lluoroscopy, the diagno- 
sis may be definitelj' established. In acute 
cardiac tamponade there will be an increase 
in A'cnous pressure to levels of 250 mm. or 
above. Fluoroscopy will show widening of the 
cardiac shadow and greatly diminished or ab- 
sent pulsation of the pericardial shadow. When 
there is a large wound of the heart and an 
equally large laceration of the pericardium so 
that active and free bleeding may occur into 
the pleural cavities, the venous pressure will be 
normal or even lower than normal and the 
e.vamination of the chest b}' fluoroscopj' maj' 
show only evidence of a large amount of fluid in 
one or both of the pleural cavities. If this is 
found and it is known that the time of the in- 
jury has been within the previous several hours, 
exploration of the thorax is imperative. Lacera- 
tion of the lung tissue as a rule does not produce 
massive hemorrhage in a short period of time. 
With one or both of the pleural cavities part- 
ially filled with blood, it must be recognized that 
there is active bleeding occurring which must 
be arrested. Fatal hemorrhage can and does 
occur from lacerations of the internal mammary 
vessels or from one or more intercostal vessels. 

TRE.\TMENT 

Many of our cases have been sent directly 
from the accident ward to the operating room 
because of recognition of a cardiac wound by 
the staff without preliminary determination of 
venous pressure or fluoroscopy; howeA'er, it 
might be added here that this is the only phase 
of our treatment of cardiac wounds that is 
hurried. There is no sacrifice of aseptic surgical 
technic. The team which scrubs for the opera- 
tion goes through the routine scrub that is 
customarA' for any electiA'e procedure and the 
thorax is prepared just as carefully AA-ith 
adequate shaA'ing, cleansing Avith green soap, 
saline, ether and a suitable surface antiseptic. 
^^c haA'c rigidly standardized this procedure, 
CA’en though the enthusiasm of the resident to 
“get into that chest” might encourage him to 
take some short cuts. As a direct result of this, 
Ave haA’e had only one infected case in the past 
fourteen years. This patient dcA’cIoped infec- 
tion of the skin flaps and osteomyelitis of the 
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end of the resected ribs. There hat'e been no 
cases of pericarditis or empyema. 

There is little or no premedication given as 
most of these patients are comatose and need no 
sedatiA’-es or narcotics. We haA'c omitted narcot- 
ics from the preoperative regimen because of 
the depressing effect on respiration. If time 
allows, the patient is tA'ped and cross-matched 
for transfusion on the waA^ to the operating 
room. IntraA-enous fluids may keep the pres- 
sure of the patient up if there has been massiA’C 
hemorrhage but in the presence of acute 
cardiac tamponade there is little if any benefit 
to be deriA'-ed from fluids or plasma. 

There is little to be said about the choice of 
anesthesia as most of these patients need 
oxygen under positiA’e pressure at the beginning 
of the operation and do not need an anesthetic 
agent until tamponade has been released. After 
operation has been begun the anesthetist may 
begin to feed in a little nitrous oxide. We bc- 
lieA’e that cj-clopropane should not be used 
because of the effect of the cj'clopropane on the 
irritability of the heart. PositiA^e pressure must 
be continued after opening of the pleural 
caA'ity and continued until the chest is closed. 

At this point, in regard to irritability of the 
heart, one small technical mancuA'^er might be 
mentioned. Quite frequently during manipula- 
tion or rotation of the heart, during or after 
sutures are placed, the rhythm of the heart Avill 
become very irregular. This irregularity is very 
easily controlled bj" the use of i per cent novo- 
cain sprayed OA'er the surface of the heart. 
Within a space of seconds the irregular rhj'thm 
Avill become regular and further manipulation 
may be carried out. 

The choice of the tj'pe of incision has under- 
gone a gradual change at this hospital OA'cr the 
years. In some of the earlier cases the classical 
Spangaro incision Avas used but this Avas dis- 
carded for the “T”-tAq)e incision. The cross bar 
of the “t” is placed along the left side of the 
sternum and the lateral: limb of the “x” placed 
OA-er the rib nearest the Avound of entrance. 
In this tA-pe of incision there Avould be 
tAvo “L”-shaped flaps dissected up Avhich 
would naturally open more space for potential 
infection. In the past six years Ave have used a 
nearly horizontal incision placed over the rib 
nearest the Avound of entrance. This incision 
has been advocated by Elkin and in our hands 
has been found to be most satisfactory. If there 
is need for more exposure, the costal cartilages 
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of the' ribs above and below the resected rib 
may be cut through and more exposure may be 
obtained. If there has been careful examination 
of the wound of entrance, a definite idea of the 
direction of the knife, bullet or ice pick may be 
obtained so that through experience the place- 



F(g. 3. Diagram giving transverse incision 
placed over the rib to be resected. 


ment of the incision will become most adequate. 
Tiie rib should be stripped from the sternum 
outivard as shown in (Fig. 3), as stripping in 
this direction is easier and also quicker. If the 
pleura has not been damaged, an effort should 
be made to strip the pleura awaj" from the 
pericardium; however, with the patient under 
positive pressure anesthesia, entering of the 
pleural cavit}' will be of little consequence. A 
small nick is then made in the bulging peri- 
cardium or the original wound is spread widely 
with the fingers. An effort to cut the peri- 
cardium with a knife or scissors maj’’ result in 
unnecessary injury to the underlying mjm- 
cardfuni as it is found in many of these cases 
that the right ventricle will be directh' beneath 
the pericardium. This is apparently due to the 
“floating” action of the blood and clots in the 
pericardial sac. 

After opening of the pericardial sac the 
liquid blood is quickly aspirated into an auto- 
transfusion outfit. A tremendous amount of 
blood may be salvaged, both from the peri- 
cardial sac and the pleural cavities in this man- 
ner. In one ease in this scries there were 2,500 
cc. given by auto-transfusion and in another 
there were 1,900 cc. given by auto-transfusion. 
The subject of auto-transfusion has been 


adequatelj'- covered by Griswold and Ortner^ 
from this institution. Free clots are scooped out 
by the finger tips and a search is made for the 
wound in the heart. If the wound is anterior, 
brisk bleeding and increased activity of the 
heart will make the wound apparent as soon as 
the tamponade is released. If the wound is not 
apparent immediately, the method advocated 
by Beck'* should be carried out and a silk 
suture should be placed through the apex of the 
heart for traction. This suture will stead}' the 
heart while search is made. A word of caution 
was put into our previous report in that the 
traction suture must be relaxed with each con- 
traction of the heart or the suture will cut 
through the heart muscle and the operator u'ill 
have to deal with tu’O lacerations of the heart 
muscle instead of a single one. Further traction 
sutures ma}' be placed either to the right or left 
of the original traction suture for rotation of 
the heart. The heart can apparenth' be rotat- 
ed almost 90 degrees without damaging circula- 
tion through thesystemicorpulmonar3'systems. 

When the wound of the heart is found, the 
tip of one or more fingers may be placed over 
the wound until satisfactory sutures can be 
placed. After one or more sutures are placed, 
traction or crossing of the placed sutures will 
control hemorrhage until all of the sutures can 
be secured. As we brought out before, none of 
the sutures should be deep enough to penetrate 
the endocardium because of the possibility of 
thrombi forming at the points of perforation of 
the endocardium. 

To the inexperienced surgeon or staff mem- 
ber a wound of the auricle will frequently pre- 
sent quite a problem. The wail of the auricle 
may be so thinned out that the placement of 
one or more sutures will only result in two more 
pinpoint perforations that will bleed with each 
contraction of the auricle. The use of Gelfoam 
or some such similar substance, as ad\-ocatcd 
b}' Jenkins®'® ma}' provide the answer to this 
problem. The substance may be tied over the 
bleeding points or may possibly be held over 
the bleeding points until adherence occurs 
within several minutes. In case (A-23) our 
resident found after placement of adequate 
sutures in a wound of the right ventricle 
that there was considerable oozing, both 
from the laceration and from the suture holes. 

A piece of Gelfoam was tied o\'er the bleeding 
points with satisfactory control of the trouble- 
some oozing. 
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After control of the bleeding from -the lacera- 
tion of tlie heart or great vessels a suitable 
opening is made from the pericardial sac into 
either the right or the left pleural cavity for 
decompression of the pericardial sac. After any 
manipulation of the heart there is a definite out- 
pouring of serous fluid and this in itself is 
enough to cause serious embarrassment of the 
heart if the pericardium is closed without 
drainage into one of the pleural cavities. None 
of our cases have been drained to the outside. 
We believe that drainage into one of the pleural 
cavities is adequate for decompression of anj- 
heart wound, ^^'’e have not used drainage to the 
outside in any of our cases because we believe 
that a drain to the outside invites infection 
from the outside into the pericardial sac. The 
one case in which there was obliteration of both 
pleural cavities there was a drain placed from 
the pericardial sac into the subcvitaneous tis- 
sues, which was removed on the second post- 
operative day after a satisfactory vent had 
been established. 

The chest wall is then closed in layers with 
interrupted silks under positiA'e pressure. There 
is rather meticulous care taken in the closure so 
that there will be no problem of subcutaneous 
emphysema or subcutaneous collection of fluid. 

Postoperatively, all these patients are placed 
in an oxygen tent, using eight to ten liters a 
minute. The patient is usually placed in a high 
Fowler’s position as this is more comfortable 
and probably materially assists respiration. 
Unless there has been massive hemorrhage and 
a large per cent of the blood has not been given 
back via auto-transfusion, postoperative trans- 
fusions are not needed. 

As pointed out above, in two of the cases 
2,500 and 1,900 cc. were given back to the 
patient. Opiates are used sparingly since it is 
necessary for these patients to have as full an 
expansion as possible to assist in re-ex-pansion 
of the left lung. A careful check must be made 
of the left thoracic cage periodically to discover 
pneumothorax or hemothorax before embarrass- 
ment of respiration takes place. In the average 
case one to two paracenteses twelve and thirty- 
six hours postoperatively usually takes care of 
any residual pneumothorax or exudate into 
the thoracic cage. 

The patient is removed from the oxygen tent 
as soon as respiration and pulse approach nor- 
mal. Serial electrocardiographs are taken as 
soon postoperatively as feasible and the electro- 


cardiograph tracings will determine to a large 
extent when the patient should be allowed up. 
It has been our experience that relativelj'^ 
trival heart wounds will gi^"e electrocardio- 
graphic tracings that will seem much more 
serious than the actual heart wound. It has 
been observed in wounds of the right ^■entricle 
near the atrioventricular groove without def- 
inite damage to the left coronary or to the 
anterior descending branch of the left coronary 
that there will be tracings consistent with a 
diagnosis of anterior infarction. Patients with- 
out damage to a major vessel or without ex- 
tensive lacerations in the ventricles or auricles 
may usually be allowed, out of bed within a 
week and out of the hospital within fifteen to 
twenty days, 

CASE REPORTS 

During the past six years thirty-three cases 
of wounds of the heart have been admitted to 
the Louisville General Hospital. In this group 
there have been twenty-three cases which have 
allowed time for diagnosis and treatment. 
Three of the patients died on the operating 
table before the chest could be opened. Seven 
expired between the time they were brought to 
the accident ward and were taken to surgery. 
The majority of the patients who were oper- 
ated upon have been done by the chief resident 
at the time. The following are short resumes of 
each of the twenty-three patients operated 
upon: 

Case a-i. T. S., a colored male, age thirty- 
seven, was admitted sixty minutes after a stab 
wound in the fifth intercostal space to the left of 
the sternum. His blood pressure was 60 ^40; pulse 
90; the venous pressure was increased. Fluoroscop}’^ 
showed enlarged cardiac shadow. The patient was 
explored through a “t” incision, excising fourth 
and fifth costal cartilages. A lacerated wound of 
the right ventricle Avas found and sutured. The 
patient made an uneventful recovery and was dis- 
charged on the twenty-si.xth hospital day. 

Case a-2. A. M., a colored female, age twenty- 
eight, was admitted an hour and thirty minutes 
after injurA- with a knife wound in the fifth inter- 
costal space. Her blood pressure aaus 40/b; A’enous 
pressure and fluoroscopy Avere not done. The 
patient Avas opened through a “t” incision. A 
i\-2 cm. laceration of the right A-entricIe was found, 
Avhich AA-as sutured. The patient died on the third 
postoperative day and autopsA' revealed that five 
chordae tendineae had been seA-ered. There had 
also been perforation of the interventricular sep- 
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turn. There were multiple mural thrombi over the 
wounds in the endocardium, as well as over the 
stumps of the chordae. Twelve hours prior to 
death the patient developed acute symptoms of 
cerebral embolism. 

Case A-3. V. D., a colored male, age forty-two, 
was admitted sixtj^ minutes after Jnjury with a 
stab wound in the second intercostal space to the 
left of the sternum. His blood pressure was 0; pulse 
80. Fluoroscopj" revealed enlarged cardiac shadow. 
Exploration through a horizontal incision placed 
over the stab wound revealed a laceration of the 
aorta and right ventricle. The laeeration was 
sutured and the patient was discharged on the 
twenty-first hospital day. 

Case A-4. W. P., a colored male, age 30, with 
no history, was admitte'd with a stab n’ound over 
the third intercostal space to the left of the ster- 
num. His blood pressure was o; pulse 80; venous 
pressure 200 mm. of water. Fluoroscopy revealed 
enlarged cardiac shadow. The patient was ex- 
plored through a horizontal incision over the 
fourth intercostal space. A laceration of the right 
ventricle was found and sutured; 1,900 cc. of blood 
were given to the patient via auto-transfusion and 
he was discharged on the twenty-fifth hospital day. 

Case A-5. V. S., a. colored female, age nine- 
teen, with no historj'’, was admitted with a stab 
wound in the fifth intercostal space, 5 cm. to the 
left of the sternum. Her blood pressure was 0; 
pulse go; venous pressure 220 mm. of water. 
Fluoroscopy showed enlarged cardiac shadow. The 
patient was explored through a horizontal incision 
over the fourth rib. A wound of the right ventricle 
was found and sutured. The patient was discharged 
on the twenty-second hospital day. 

Case a-6. B. C., a white male, age forty-four, 
with no history, was admitted with a wound over 
the fifth intercostal space, 6 cm. to the left of the 
sternum. His blood pressure was o; pulse go; in- 
creased venous pressure and widened cardiac 
shadow. He was explored through a horizontal 
incision over the fourth rib to the left of the ster- 
num. A wound of the right ventricle was found and 
sutured and he left the hospital on the sixteenth 
postoperative day. 

Case A-7. F. W., a white male, age fifty, with 
no historj% was admitted with a gunshot wound of 
the third intercostal space to the left of the ster- 
num. His blood pressure was 0; pulse imperceptible; 
increased venous pressure and widened cardiac 
shadow. The patient was explored through a “t” 
incision over the fourth rib. A jagged wound of the 
right ventricle was found and sutured. This patient 
received 2,500 cc, of blood via auto-transfusion. He 
left the hospital on the twenty-fourth hospital day. 

Case a-8. M. R., a colored male, age twentj^- 
three, was admitted twenty minutes after injury 
with a wound in the second intercostal space to the 


left of the sternum and another wound in the mid- 
clavicular line in the same intercostal space. His 
blood pressure was 0; pulse imperceptible; venous 
pressure 210. Fluoroscopy was positive for in- 
creased cardiac shadow. The patient was explored 
through a “t” incision over the third rib and a 
laceration of the left ventricle was found and 
sutured. He was discharged on the eighteenth 
hospital day. 

Case A-9. W. B., a colored male, age thirty, 
admitted fifteen minutes after injury with a wound 
in the fourth intercostal space to the left of the 
sternum. His blood pressure was 50/30; pulse 
60; fluoroscopy was positive. The patient was ex- 
plored through a “t” incision over the fourth rib. 
A laceration of the left ventricle was found and 
sutured and he was discharged on the fourteenth 
hospital day. 

Case a-io. C. B., a colored male, age thirty, 
with no history, was admitted with a penetrating 
wound in the midline just below the tip of the 
xiphoid process. His blood pressure was 60/20; 
pulse 70; increased venous pressure and widened 
cardiac shadow. The patient was explored 
through a horizontal incision, removing a fragment 
of the sixth costal cartilage. A wound of the right 
ventricle was found and sutured and the patient 
was discharged on the nineteenth hospital day. 

Case a-u. W. C., a colored male, age twenty- 
three, with no history, was admitted with a 
blood pressure of 70/40; pulse 70; increased 
venous pressure and widened fluoroscop3’' shadow. 
When the patient was explored through a hori- 
zontal incision over the fifth rib, a wound of the 
left ventricle was found and sutured. He was dis- 
charged on the twentieth hospital daj'. 

Case A-12. J. W„ a colored male, age twenty- 
seven, was admitted fifteen minutes after injury 
with a wound at the fourth intercostal space to 
the left of the sternum. The blood pressure was 0; 
pulse imperceptible; increased venous pressure and 
wide cardiac shadow. The patient was explored 
through a “t” incision over the fourth rib and a 
laceration of the right ventricle was found and 
sutured. He left the hospital on the eighteenth 
hospital daj'. 

Case A-13. W. T., a colored male, age fifty, 
was admitted fifteen minutes after injury" caused by 
a stab wound of the third intercostal space to the 
right of the sternum. His blood pressure was o; 
pulse 80, Fluoroscopy revealed an enlarged car- 
diac shadow. The patient was explored through a 
horizontal incision to the right of the sternum and 
a laceration of the right ventricle was found and 
sutured.'He was discharged on tlie twentj'-third 
hospftal^daj". 

CASE*A-r4. R. R., a ^vhrte male, age twenty- 
three, was admitted with a gunshot wound of the 
fourth intercostal space to the left of the sternum. 
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His blood pressure was 80/60; pulse 80. Explora- 
tion through a horizontal incision to the left of the 
sternum revealed a jagged laceration of the right 
ventricle which was sutured. He was discharged on 
the thirtieth hospital day after an uneventful 
recovery. 

C.\SE A-15. J. S., a colored male, age twenty- 
seven, with no history, was admitted with a gun- 
shot wound just above the tip of the xiphoid. His 
blood pressure was 0; pulse 80. Fluoroscop5" re- 
vealed an enlarged cardiac shadow. The patient 
was explored through a horizontal incision over 
the fifth rib to the left of the sternum. Exploration 
of the heart revealed a through-and-through 
wound of the right and left ventricles. The wounds 
were sutured but the patient died on' the second 
postoperative day, apparentlj' of gradual, continu- 
ous bleeding. 

Case a-i6. J. K., a colored male, age fortj'-five, 
was admitted sixty minutes after a stab wound in 
the third intercostal space to the left of the ster- 
num. His blood pressure was 0; pulse indiscernible; 
venous pressure increased. Fluoroscopy showed 
incre.ased cardiac shadow. The patient was explored 
through a horizontal incision over the fourth 
rib to the left of the sternum and a wound of the 
left auricle was found and sutured. He made an 
uneventful recovery and was discharged on the 
twenty-fourth hospital daj'. 

C\SE A-17. C. T., a colored male, age twenty- 
nine, with no history, was admitted with a stab 
wound in the fifth intercostal space, 3 cm. to the 
left of the sternum. His blood pressure was 60/0; 
pulse 90 per minute; venous pressure was not 
taken. Fluoroscopy revealed enlarged cardiac 
shadow. The patient was explored through a 
“t” incision, removing the fourth rib. A wound of 
the right ventricle was found and sutured. He 
made an uneventful recovery and left the hospital 
on the twenty-fifth day. 

C\SE A-18. G. C., a colored male, age thirt3'- 
five (?), was admitted thirtj’ minutes after injurj' 
with a I M cm. stab wound in the fourth intercostal 
space to the left of the sternum. His blood pressure 
was 20/0; pulse So. Fluoroscopj^ revealed an en- 
larged cardiac shadow. Exploration through a 
transverse incision revealed a i cm. laceration of 
the left auricle, which was sutured. Convalescence 
was uneventful and the patient was discharged on 
the thirtieth hospital dat'. 

CtSE .x-ip. W. M., a colored male, age twenty- 
two, was admitted thirtt' minutes after injurj" with 
a knife wound in the third intercostal space to the 
left of the sternum. His blood pressure was o; 
pulse 100; venous pressure 180 mm. of water. 
Fluoroscopj- revealed a markedlj' enlarged non- 
pulsatile cardiac shadow. The patient was ex- 
plored through a horizontal incision placed to the 
left of the sternum. A laceration of the right ven- 


tricle was found and sutured. He was discharged on 
the twenty-eighth hospital daj% 

Case A-20. E. R., a colored male, age sixty- 
five, was brought into the accident ward with no 
definite historj''. He had received a stab, wound of 
the second intercostal space to the left of the ster- 
num. His blood pressure was 0; pulse 80. Fluoros- 
cop\' revealed an enlarged cardiac shadow. The 
patient was explored through a left horizontal 
Incision over the fourth intercostal space, and a 
laceration of the left ventricle was found and 
sutured. He was discharged on the twentj-^-fourth 
hospital da^^ 

Case A-21. R. V., a white male, age forty-eight, 
was admitted thirty minutes after injurj'^ with a 
knife. He had a wound in the fourth intercostal 
space to the right of the sternum. His blood pres- 
sure was 0/0; pulse barelj' discernible. Fluoroscopj' 
revealed an enlarged cardiac shadow. Exploration 
through a “t” incision in the fourth intercostal 
space revealed a 2 cm. laceration to the right of the 
right auricle. Convalescence was uneventful and 
the patient was discharged on the nineteenth 
hospital daj'. 

OtSE A-22. E. B., a colored female, age twenty- 
two, with no historj', was admitted with a stab 
wound in the first intercostal space to the left of 
the sternum. Her blood pressure was o; pulse 
unattainable; venous pressure and fluoroscop}' 
were not done. The patient was explored through 
a “t” incision, removing fragments of the second 
and third costal cartilages. A wound of the left 
auricle was found and sutured. She left the hospital 
on the seventh postoperative da3% 

Case A-23. D. F., a colored female, age twenty- 
eight, was admitted approximately^ thirty minutes 
after injury with a knife wound in the third inter- 
costal space, just to the left of the sternum. A 
wound high on the right ventricle was found and 
sutured. Gelfoam was sutured over this lacera- 
tion because of troublesome oozing. The patient 
made an uneventful recovery and was discharged 
on the thirteenth hospital da3\ 

Case b-i. C. A 1 ., a colored male, age thirty- 
nine, was admitted sixty' minutes following a gun- 
shot wound of the left chest just lateral to the 
nipple. His blood pressure was 0; pulse 100 per 
minute; venous pressure and fluoroscopy' were not 
done. The patient was explored through a “t” 
incision placed over the left fourth rib. He expired 
before the pericardium was opened from tampon- 
ade plus massive hemorrhage. There were wounds 
of the left ventricle, left auricle and pulmonary' 
vein. 

C\SE B-2. C. T., a colored male, age thirty- 
two, with no history, was admitted with a gunshot 
wound just above the xiphoid. His blood pressure 
was 0; pulse 90; venous pressure done on the 
operating table, while team was scrubbing, was 1 50. 
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The patient expired as surgery was being started. 
Autopsy revealed a through-and-tiirough wound of 
the right ventricle with massive licmorrhage. 

Case B-3. T. H., a colored male, age thirty- 
five, with no history, was admitted with a stab 
wound in the fourth intercostal space. He expired 
on admission to tlie accident ward. No autopsy was 
attainable. 

Case B-4. C. L., a colored male, age thirty- 
seven, with no historic was admitted with a wound 
in the third intercostal space 6 cm. to the left of 
the sternum. The patient expired on admission to 
the accident ward and no autopsy was obtained. 

Case B-5. M. C., a colored f^emale, age forty- 
five, with no histor5^ was admitted witii a massive 
wound of the left chest, involving tiie third, fourth 
and fifth costal cartilages. She expired on admis- 
sion to the accident ward. 

Case b-6. W. B., a colored male, age thirty, 
with no history, was admitted with a gunshot 
wound of the second intercostal space 5 cm. to the 
left of the sternum. The patient died on the way to 
surgery. Autopsy revealed a through-and-through 
wound of the right ventricle and rigiit auricle. 

Case B-y. C. L., a colored male, age thirty- 
seven, with no history, was admitted with a stab 
wound in the third intercostal space 6 cm. to the 
left of the sternum. The patient expired on the 
way to surgery. Autopsy revealed a wound of 
the right ventricle. 

Case b-8. M. C., a colored female, age fifteen, 
with no history, was admitted with a gunshot 
wound of the fifth intercostal space. She expired 
before the chest could be opened. There were 
through-and-through wounds of the right and left 
ventricles. 

Case B-9. C. P., a colored male, age thirty-five, 
with no history, was admitted with a wound in the 
anterior axillary line. The patient expired before 
surgery could be started. Autopsy revealed a wound 
of the left ventricle. 

Case a-io. Q. B., a white female, age thirty- 
two, was admitted with an ice pick wound in the 
fourth intercostal space just to the rigiit of the 
sternum. The pick was still in place. Her blood 
pressure was 60/0; pulse 120; venous pressure, 
taken on the operating table, showed 220 mm. of 
water. As the chest was being opened through a 
transverse incision over the fourth rib, the patient 
went into ventricular fibrillation and expired. 
Autopsy revealed a jagged wound of the right and 
left ventricles. 

SUMMARY 

This series of penetrating wounds of the 
lieart and pericardium includes twenty-three 
patients with cardiac wounds who were alive 
twentj' minutes after admission to the hospital 


whicii allowed time for diagnosis and surgery. 
There were two postoperative deaths in this 
series, one on the third and one on the second 
postoperative day. This presents a postopera- 
tive mortality of 8.69 per cent. (Table i.) All 
of the patients who died on admission to the 

Table i 
1941-1947 


C-iscs admitted 33 

Operated cases 23 

Postoperative deaths 2 

Mortality 8.69% 


accident ward, expired on the way to the 
operating room or before surger3" could be 
started died from exsanguination. 

In our previous paper of 1941, we reported 
forty-se\'^en cases of penetrating w'ounds of the 
heart and pericardium with a mortality of 25.9 
per cent. (Table ii.) This present series in- 

TaBLE 1! 

1933-J941 


Cases admitted 47 

Operated cases 27 

Postoperative deaths 7 

Mortality 23.9% 


dudes an additional thirti'-three cases ad- 
mitted with the diagnosis of cardiac wounds. 
This gives a total number of eighty cases in 
which the presumptive diagnosis of wound of 
the heart or pericardium was made. In this over- 
all group there were twenty-three patients who 
died before surger^^ could be instituted. There 
were seven cases in the original series in which 
the presumptive diagnosis of a cardiac wound 
was not borne out at operation. Three had 
evidence of tampanode due to pressure of 
extrapericardial hematomas. In two there were 
massive hemorrhages into pleural cavities from 
large vessels, and in one there was a laceration 
of the pericardium and diaphragm but not of 
the heart. The seventh case has been discussed 
in detail bj'" Badertscher." There were fifty 
cases that allowed time for diagnosis and 
treatment with nine deaths, or an overall 
mortality^ of 18 per cent. (Table iii.) 

Table m 

1933-1947 


Cases admitted 80 

Operated cases 50 

Postoperative deaths 9 

Mortality 18% 


This decrease in the postoperative death 
percentage is a direct result of several factors. 
As brought out earlier in this paper, one factor 
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is education of the house staff and the staff in 
the accident ward so that innuediatc recogni- 
tion of a cardiac wound is made and the patient 
is sent to surgery with a minimum of delay. A 
second factor that is of extreme importance is 
the teaching of the Chief Resident in Surgery 

T.-\bi.e IV 

1938-1947 

Operated cases 36 

Postoperative dcatlis 3 

Mortality S.33% 

the technic of dealing with cardiac wounds so 
that surgery may be begun within twenty or 
thirty minutes after admission to the hospital 
rather than having to delay operation until the 
Chief of Stafl' or some other member of the 
stall' interested in these cases comes “across 
town.” An interval of fifteen to thirty minutes 
may mean the difference between life and 
death to the patient. In this series and the 
series reported previously, the Chief Resident 
at the time did more than 75 per cent of the 
cases. A third factor that is of importance is an 
operating suite that is open and ready twenty- 
four hours a day with a major setup ready and 
sterile at all times. During the time that the 
team is scrubbing up, the nurse in charge may 
quickly sterilize any special instruments that 
may be needed in a cardiac wound in one of the 
high-speed instrument sterilizers that are 
available today. The importance that these 
factors play in the successful treatment of 
cardiac wounds is reflected in the fact that in 
the last thirty-six patients with cardiac wounds 
who were alive twenty minutes after admission 
to the accident ward, which allowed time for 
diagnosis and treatment, there were only three 
deaths with a mortality of 8.33 per cent, 
(Table iv.) 

The most frequent cause of death in the 
postoperative cases has been cerebral embolism 
secondary to mural thrombi forming at the 
sites of perforation of the endocardium. It 
might be mentioned here that there is probably 
a place for the use of some of the anticoagulant 
drugs postoperatively when the surgeon is 
reasonably sure that there has been perforation 
of the endocardium. It is believed by the 
authors that in any wound of the auricles some 
form of anticoagulant should be used. In anj- 
wound of the auricles it is practically impossible 
to place sutures without entering the auricular 
cavity. The use of heparin has been mentioned 
previously by Bigger.* 


We also believe that there is another impor- 
tant usable material that has been introduced 
into this field in the form of Gelfoam, or some 
similar substance, as has been advocated by 
Jenkins. Manj' of the wounds of the ventricles 
that continue to ooze may be controlled with 
the use of one of these substances and it has a 
very definite place in the treatment in wounds 
of the auricles. 
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DISCUSSION 

Louis G. Herr.mann (Cincinnati, Ohio): Dr. 
Maguire and Dr. Griswold have presented a re- 
markable group of patients with wounds of the 
heart and pericardium. They have covered their 
subject so well that there is little that I can add so 
1 shall re-emphasize some of the things they have 
already presented. We are convinced that injuries 
to the heart and great blood vessels occur suffi- 
ciently often in wounds of violence that a thorough 
re-evaluation of our surgical methods and our 
physical equipment for the proper management of 
these injuries should be made by all of us. 

It is absolutely essential that the resident sur- 
geons of our larger hospitals remain alert at all 
times for such vascular injuries since too much 
delay in carrying out definitive treatment always 
means failure to save the life or the limb of the 
injured person. In the discussion of injuries to large 
blood vessels which was presented yesterday, we 
emphasized the fact that proper supportive treat- 
ment with whole blood and fluids will usually per- 
mit even e.xtensive surgical procedures in patients 
with injuries to the heart or large blood vessels 
without serious complications if the basic principles 
of vascular surgery are constantly observed during 
the operation. 
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Prompt diagnosis of the site and kind of injury 
with as little delay as possible in transporting the 
patient to the operating room is an essential part of 
definitive treatment. The operation itself should 
not be hurried and we must never permit improper 
preparation of the operative field in the quest for 
speed. Serious wound infection with secondary 
chondritis has followed such neglect of proper 
preparation of the skin of the thorax before 
operation. 

1 must emphasize the importance of the use of a 
solution of novocain on the surface of the exposed 
heart. This simple procedure will permit the 
handling of the heart without causing the rhythm 
to become seriously altered. We have also observed 
that the irritability of heart is greatly reduced bj' 
this simple measure and in several cases in which 
the injury caused serious irregularity of the heart 
action the application of novocain to the surface of 
the heart restored normal rhythm promptly and 
the operation could then be completed without 
further difficulty. 

Dr. Griswold and his associates should be com- 
mended for the fine work which they have done 
during the past decade in the management of 
wounds of the heart. In Cincinnati we have ob- 
served more injuries to large blood vessels and 
fewer injuries to the heart. We believe, however, 
that the surgical problems arc the same for all such 
vascular injuries. 

Much progress has been made during the past 
ten years in this field of vascular surgery and we 
must now alter our attitude toward such injuries 
and insist that they receive immediate and ade- 
quate care. We should analyze the facilities for the 
management of such injuries in all the hospitals in 
which we work and we must make every effort to 
acquaint our younger surgeons and particularly 
our resident surgeons with the principles upon 
which success in vascular surgery is based. We will 
save many lives and many limbs if we remain alert 
to these important surgical emergencies. 

James M. Winfield (New York, N. Y.): It is 
indeed a great pleasure and honor to discuss the 
most interesting presentation of Dr. Griswold and 
Dr. Maguire. In a review of thirty-two cases at the 
Detroit Receiving Hospital, it will be found that 
the method of production or causation of these 
injuries very nearly parallels that of the authors, 
with this difference: We had a relatively higher 
degree of wounds from ice picks than from gunshot 
and we had a smaller total number of gunshot 
wounds. We had no infections but had one very 
serious effusion, this occurring in a patient who had 
the right pulmonary artery injured. This artery 
was injured from a wound that came from the left 
side, about half-way between the mid-portion of the 
sternum and the nipple. 

1 think the mortality that the authors have re- 


ported is amazing. Our mortality^ overall mortality, 
was 22.2 per cent. In the diagnosis, naturally, 
every patient has to be individualized, but there 
•are certain things that I think should be em- 
phasized: One is the history of what happened to 
this patient when he was injured. The shock is 
usually out of all proportion to the evident wound. 
Frequently, if you get them early, you will see very 
profuse bleeding from a small wound over the 
cardiac area and that should make one 
suspicious. 

There are several points which I would like to 
emphasize. I certainly agree that there is no exces- 
sive “rush” about operating upon these patients. 
That is a relative thing. But the business of driving 
them up to the operating room and performing a 
heroic surgical procedure on a moribund patient is 
not usually necessary or wise. Time, as a rule, can be 
taken to carry out supportive measures. We have 
lately been performing more pericardial taps. Wc 
had three patients who were injured by ice picks 
that were tapped once (each one of them only' once), 
and we decompressed the tamponade. The patients 
had all the signs and sy’mptoms of tamponade to a 
small degree but it was present. They' recovered 
without any difficulty'. 

Dr. Blalock, Dr. Bigger, Dr. Churchill and 
others have emphasized that pericardial tap to 
decrease the tamponade is often a life-saving 
measure, and if y'ou withdraw the blood and at the 
same time start giving them blood and preparing 
the patients for operation, their condition may' be 
immeasureably better when you get in there. 

Another point is anesthesia, I emphasize anes- 
thesia because without positive pressure anesthesia, 
that is, under local or improperly' given inhalation 
anesthesia, the operation is tremendously diflicult 
as compared to this type of operation when good 
anesthesia is given under positive pressure. 

A high oxygen content with nitrous oxy'gen oxide 
is the best anesthesia. 

We do not sew the pericardium but drain it into 
the pleural cavity. It is remarkable that patients 
who suffer severe cardiac wounds have so few 
sequelae after recovery' from the operative proce- 
dure. As a rule, they are able to carry on their 
usual work, and from this standpoint repair of the 
injured heart gives very' gratifying results. 

Again, I would like to say how much 1 ap- 
preciated hearing this paper. 

Charles Hugh Maguire (closing): I certainly 
appreciate Dr. Herrmann’s and Dr. Winfield’s 
remarks. There is one thing I would like to re- 
emphasize that Dr. Winfield emphasized, and that 
is, the tremendous come-back that many of these 
people make, even with relatively extensive cardiac 
wounds. 

I mentioned a while ago that we routinely run 
postoperative electrocardiographic tracings on 
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these people as soon as feasible. One interesting 
observation that has completel}- upset our car- 
diologists has been the finding that in relatively 
trivial vounds of the right ventricle, close to the 
atrioventricular groove, without apparent damage 
to any of the major coronary vessels, practically a 
100 per cent will have tracings which are consistent 
with anterior infarction. That finding will persist 
frequently for a matter of a week or ten days and 
then gradually return to normal. 

The cardiac reserve in these people, even when 
they have had extensive wounds of the myo- 
cardium, is tremendous. Most of these colored 
boys are common laborers and, of course, drunks on 
Friday and Saturday, but they return to their hard 
labor without any evidence of residual cardiac 
damage. One boy in our previous series, that we are 
reporting separately later, had complete division 
of his left coronary. I do not know whether you re- 


member the original wound slide, but there was, 
one heart wound which entered both the left 
auricle and left ventricle and had severed his left 
coronary. The wound actuallj'^ was big enough for 
me to put the tips of two fingers into it and the tip 
of the third finger as a plug while we were placing 
the sutures. On the operating table, the entire 
anterior surface of the right ventricle became 
cyanotic; there were circus movements in this 
cyanotic area. Novocain controlled these irregular 
contractions. He had electrocardiographic findings 
consistent with massive anterior infarction. That 
finding persisted for as long as two months. How- 
ever, he gradually reverted to a normal electro- 
cardiogram and at the present time, which is about 
five 3'ears postoperative^, he has been back to hard 
manual labor for a matter of four j^ears. 

I appreciate the discussion, and it has been a 
pleasure to be here. 





USE OF CUTIS GRAFT MATERIAL IN THE TREATMENT 
OF TRAUMA AND ITS RESULTS 
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O UR understanding is that cutis is skin 
from which an epidermal layer of very 
moderate thickness has been removed 
(usually with a skin graft razor). Cutis pos- 
sesses great value as replacement material in 
the course of the repair of traumatic or other 
defects in aponeurotic structures in various 
parts of the body; in the repair of certain frac- 
tures such as those of the patella; for the bind- 
ing together of certain longitudinal long bone 
fractures, it is a superior substitute for the 
Parham band; it constitutes satisfactory plas- 
tic repair material for use in the Nicola or 
Henderson type of operation for the relief of 
chronic recurrent tj'pes of shoulder dislocation. 

Technic. For quite some time we have been 
using alloy stainless steel wire for the purpose 
of closing defects in the aponeurotic struc- 
tures, likewise for suturing the cutis graft into 
position. 

Hernia. The aim in general in regard to 
hernial repair and reenforcement is to make the 
best possible closure under the conditions pres- 
ent, after which the reenforcing layer is ap- 
plied snugly. Not infrequently a modified 
plastic operation (lipectomy) of the abdominal 
wall in the immediate area of the hernia im- 
proves the contour considerably. A pressure 
dressing of mechanic’s waste usually is applied 
and kept in place for ten days to two weeks. 

As repair and replacement material cutis 
possesses many advantages such as ready avail- 
ability, prompt healing in, apparent absence of 
foreign body reaction. It may be used in as 
many layers as may be needed to give adequate 
strength. 

In regard to its use for ligation of the large 
vessels (arterial or venous) our use indicates 
that cutis is in ever^' way satisfactory for this 
purpose. 

Technic for Ligation oj Large Vessels. The 
strip of cutis is carried twice around the vessel, 
clamped in that position, and held firmly with a 
curved liemostat while transfi.vion cotton liga- 
tures are placed and tied so as to secure the 
strip of cutis firmly against any possibility of 


slipping. contrast, ligatures of rubber, like- 
wise those of cotton tape, ma^^ cut through a 
large vessel. 

From the standpoint of trauma, use of cutis 
graft material has been made by some of my 
surgical associates and me for the replacement 
of aponeurotic tissues that have been destroyed 
in various areas of the body, clinically seen as 
defects in the aponeurotic Ia3"ers of the abdo- 
minal wall; for the repair of destroj^ed areas of 
dura incidental to gunshot wounds or other 
causes (Case i) ; for the control and alleviation 
bjf stage, also immediate, ligation of the com- 
mon carotid arterj’’, certain types of cerebral 
aneurj'^sms (Cases n and iii); for the ligation 
of large veins (for instance, the vena cava) in- 
cidental to the treatment of thrombosis and 
embolism (Cases iv and v) ; for approximation 
of the third and fourth metacarpal bones in 
clawhand; for the surgical treatment of ankyl- 
osis of the jaw; in the reduction of sterno- 
clavicular dislocation (Cases viii and ix); in 
the treatment of unstable knee (Case vii); for 
the repair and reenforcement of ruptured mus- 
cle sheaths (Case vi) ; for the repair of certain 
types of hernia; for the repair of diastasis of the 
buccinator muscle (glass blower’s hernia); in 
the reduction of fracture of the patella; in the 
treatment of fracture of the ulna; in the reduc- 
tion of acromioclavicular dislocation; for the 
repair of contour defects over depressed areas 
in the frontal bone and for Implantation graft 
after sequestrectomj”^ for chronic discharging 
sinus of the foot. 

CASE REPORTS 

Case i. E. A., a male, white, age fifteen, was 
admitted to the Charleston General Hospital after 
having received a shotgun charge (bird shot) at 
close range in the right temporal area. There was 
considerable destruction of the soft tissue, bone, 
dura and brain. 

Operation was performed by Dr. A. A. Wilson 
and Dr. Joseph Haber. The dural rent was cleansed 
by irrigation and dcbrided; it was closed by a cutis 
graft patch i inch (2.5 cm.) square. A sliding flap 
of adjacent scalp was brought down and sutured 
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in place so as to cover the large defect in the skin. 
The. result has been very satisfactory. 

C.-VSE II. Mr. J. B. S., age sixty-two, white, 
complained of ringing in. the eai-s and of , a painful 
and pronounced exophthalmos of the left eye. He 
had fallen down a flight of steps in a hotel twenty- 
seven days prior to admission to the hospital and 
apparently had sufl'ered severe concussion. There 
was complete left ophthalmoplegia with pro- 
nounced exophthalmos and extreme edema of the 
conjunctiva. No evidence of intracranial pressure 
was noted. The patient remembered none of the 
events of the accident. There was a loud bruit 
which could be heard all over the forehead and 
adjacent areas of the head but perhaps was heard 
best around the left eye; hence, it was assumed 
that the patient had an arteriovenous fistula. 

Operation was performed January 31, 1945, by 
Dr. A. A. Wilson, on whose service the patient was 
admitted to the hospital. An incision was made in 
the left side of the neck and carried downward so 
as to expose the common carotid artery just below 
its bifurcation. A rubber-shod clamp was applied to 
the carotid 'artery for twenty minutes with no 
untoward reaction. A Jo inch (1.3 cm.) wide strip 
of cutis was wrapped twice around the common 
carotid arterj' and held sufl'iciently taut to obliter- 
ate, almost but not completely, the pulsation. The 
strip was anchored firmly in position with inter- 
rupted cotton thread sutures. At that point in the 
operation it was noted that the bruit ceased 
immediately. The wound was closed in layers with 
line silk. 

Eight days later the wound of the previous opera- 
tion was opened and the carotid artery exposed. 
Three ligatures of heavy black silk were tied tightfj' 
around the encircling strip of cutis, after which the 
weak pulsations distal to the cutis ligature ceased. 
The wound was closed in layers with fine black silk. 

Doctor Wilson states that this patient has re- 
covered completely. Tliere has been no return of 
the bruit and the exophthalmos in the left eye has 
disappeared entirely. 

C.A.SE III. M. P., a colored female, age thirty- 
one, was admitted to the Charleston General Hos- 
pital on the neurologic service, complaining of pain 
over the right eye and ptosis of the right eyelid. 
The diagnosis of cerebral aneurysm, anterior cere- 
bral artery, was made. 

Operation was performed May 27, 1947> by Dr. 
Charles J. Harkrader, Jr., chief surgical resident. 
Cutis graft ligation of the common carotid artcrj’ 
was done and the patient was relieved of her symp- 
toms almost immediately. 

C\SE IV. Mrs. A. T., a white female, age sixty, 
complained of a painful left leg due to thrombo- 
phlebitis of numerous veins of the left leg and thigh 
which had occurred following a week in bed with 
influenza. Ligation of the vena cava was decided 
upon. 
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Operation was performed April 7, 1947, bj' Dr- 
John E. Cannaday. The vena cava was exposed 
retroperitoneally through a lower abdominal trans- 
verse incision, and a short length mobilized by 
finger dissection. The vena cava then was ligated 
with a strip of cutis passed twice around it and 
anchored with double No. 30 cotton thread sutures. 
The patient’s symptoms were relieved at the time 
she left the hospital, April 25th, and she stated that 
she was feeling well. 

Case v. G, H,, a white male, age sixty-four was 
admitted to the second medical service of the 
Charleston General Hospital, April 25, 1947, with 
thrombophlebitis of the right leg and pulmonary 
infarction of the right side of the chest. In spite of 
treatment with dicumarol the patient’s tempera- 
ture continued to run septicaify and vena cava 
ligation was decided upon. 

Operation was performed April 29, 1947, by Dr. 
John E. Cannaday. An incision was made in the 
right flank at the level of the umbilicus. The vena 
cava was exposed retroperitoneallj’’ by blunt dis- 
section and isolated at the level of the bifurcation 
of the aorta. A strip of cutis was carried twice 
around the vena cava, drawn snugly and firmly 
anchored with interrupted cotton thread sutures. 
At the time of the patient’s discharge from the 
hospital (May nth) his condition was quite 
satisfactory. 

Case VI. S. F., a white man, age forty-five, was 
admitted to the Charleston General with a history 
of severe trauma to the calf of the right leg after 
which a painful bulge developed on the back of the 
injured leg below the knee. The hernial bulge was 
about i}i by 2?^ inches (6 by 6.9 cm.). A cutis 
graft repair was done by Dr. John E. Cannaday. 
The patient had an apparent good result following 
the primary operation, but later sustained a second- 
ary injury of the leg involved, with apparent recur- 
rence of some of the previous symptoms. At a 
second operation the aponeurotic structures of the 
calf of the leg were resutured with apparent satis- 
factory results to date. 

Case vii. Miss D. W., a white woman, age 
nineteen, was operated on November 30, 1944, 
by Dr. George Tsunekawa and the writer for the 
reconstruction of the crucial ligaments of the 
knee. The crucial ligaments were repaired with a 
hea\'y^ strip of cutis graft material. Immediate 
results were excellent and, according to a report 
from her physician several months ago, her con- 
dition still was excellent, with normal function. 

Case viii. B. S., a white male, age not noted, 
was operated on bj' Dr. George Miyakawa October 
18, 1944, for the cutis graft repair of a dislocation 
of the right sternoclavicular joint. A cutis strip 
was passed through a previous!}" made quarter- 
inch drill hole in the superior portion of the ster- 
num, then introduced in the previously made 
somewhat similar hole in the proximal end of the 
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clavicle. The two ends of the graft then were sewed 
back on the graft under considerable tension with 
cotton thread sutures. The result in this case has 
been very satisfactory. 

Case ix. R. R., a white male, age not noted, 
was operated on September 19, 1945, by Dr. 
George Mij^akawa for the repair of a right sterno- 
clavicular dislocation. The cutis graft technic, as 
reported in the preceding case, was followed, and 
the results have been excellent. 

COMMENT 

The ligations of the vena cava reported in 
Cases and v were done with a view to the 
alleviation of an ascending thrombosis and 
embolism involving the right leg and thigh. 
Cutis tissue was used as ligature material in 
both of these cases. Since thrombosis and em- 
bolism not infrequently follow' traumatism of 


the lower extremities, it was thought advisable 
to report these ligations. It has been observed 
that the structures of the vena cava are rather 
fragile. Special care, therefore, must be taken 
in order to prevent injury of this x-essel. 

CONCLUSIONS 

As I have concluded in previous reviews of 
our experience with cutis, its greatest value 
probably lies in its use as a reenforcing graft in 
the treatment of certain tj^pes of hernia. How- 
ever, it is of great value in the reconstruction of 
joints, also when used for reenforcement and 
replacement purposes in the repair of ruptured 
ligaments of the knee. It has been found to be 
excellent material for the stage or immediate 
ligation of large arteries. 




SURGICAL TREATMENT OF IRRADIATION DERMATITIS 

AND CARCINOMA 


D. M. Glover, m.d. 
Cleveland, Ohio 


I RRADIATION injuries to the superficial 
tissues may be divided into the following 
categories: i. Acute burn; 2. chronic 
dermatitis and 3. chronic ulcers with malignant 
degeneration. 

The damage to tissue may result from ex- 
posure to x-irradiation or radium emanations. 
Injuries result usually from misuse of these 
agencies but in some instances proper dosage 
of carefully calibrated x-rays or radium has 
produced disastrous results. Just why a given 
dosage of irradiation will produce only ery- 
thema and pigmentation of the skin in one 
patient and chronic dermatitis with malignant 
ulceration in another is difficult to explain. 
It seems inescapable that individual variations 
in susceptibility must explain these unusual 
instances. 

The underlying pathologic process is fun- 
damentally the same in the various categories 
of irradiation effect. In the acute burn there is 
necrosis of the skin with adjacent areas of 
edema and cellular infiltration, comparable to 
that found in a superficial burn due to any 
other agent. In the chronic states, however, 
perivascular infiltration becomes apparent and 
it is the progression of this process which leads 
to further necrosis, followed by fibrosis and 
still more perivascular round cell infiltration. 
It is apparently the repeated ulceration and 
healing of skin which is poorly vascularized 
which eventually produces a malignant change. 

.\CUTE BURN 

Treatment of the acute x-ray or radium burn 
is largely medical. The following cases illus- 
trate the t^TDes of acute irradiation necrosis 
which require surgical intervention. 

Case 1. A man fift3'’-six years of age was treated 
by external x-irradiation for a fungus infection of 
the palm of the hand and fingers. He was acci- 
dentally given a longer exposure than planned. 
Within a few days the entire palmar surface of the 
hand and fingers became beefy red, edematous 
and extremely painful. Within the next three 
weeks the entire palmar skin became necrotic 


and gradualR sloughed. There was at first some 
tendenc3" for the cutaneous margins to show evi- 
dence of epidermal proliferation but graduallj'- 
this ceased and further necrosis took place. At 
the end of two months the palmar aspect of the 
hand and fingers was complete^ denuded of skin 
and fascia and the tendons presented masses of 
necrotic slough. The hand at this stage was ex- 
tremely painful and the patient frequentR required 
opiates for relief. At this stage it was obvious 
that the entire palmar skin, fat, fascia, flexor 
tendons, nerves and intrinsic muscles had been 
destroyed. Since any sort of plastic reconstruction 
could not possibly provide a useful hand ampu- 
tation was performed in the distal third of the 
forearm. 

Case ii. A male sixty-nine years of age received 
seven .x-ray treatments for “plantar warts” on 
the left foot. When seen some six months later he 
presented a necrotic ulcer 3 cm. in diameter on the 
plantar surface of the foot, centered over the meta- 
tarsophalangeal joint of the middle toe. The ulcer 
was surrounded bj' a i cm. areola of dense, avascu- 
lar scar. The base of the ulcer was painful on direct 
pressure but showed no tendenc}’- to bleed. 

Commenl. X-ray burns of the type illus- 
trated in Case ii, involving as they do a weight- 
bearing surface, are among the most difficult to 
treat successfully at any age but particularly 
so when the added handicap of peripheral 
arteriosclerosis is also present. A certain num- 
ber of these burns will heal in younger indi- 
viduals with bed rest, lack of weight bearing 
and mechanical cleansing and will remain 
healed if the plantar surface of the foot is 
judiciously padded to prevent pressure upon 
the callous which inevitably forms at the point 
of closure. If, however, the ulcer fails to heal or 
remain healed under such conservative manage- 
ment, one of the following methods of treat- 
ment is advised: (i) Excision, wide undermin- 
ing of the surrounding plantar skin and closure; 
(2) Excision and application of free grafts; i.e., 
either thick-split grafts or multiple, small, 
deep grafts “nested” or packed closely together 
and (3) Excision and pedicle graft from the 
opposite leg. 

Of the three methods enumerated the first 
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Fig. 1. Case ni. Irradiation dermatitis of the supraclavicular region. 

Fig. 2 . Case ni. The area of dermatitis has been excised and closed in inverted “ Y,” by sliding (laps of normal 
skin. 



Fig. 3. Case iv. Irradiation dermatitis of the left hand twelve j'ears after treatment of benign cuta- 
neous lesions. 


is the simplest and usually merits a trial before 
resorting to a graft. The avascular scar must 
be adequately but not ividelj" excised and the 
undermining of plantar skin must be tvide 
enough to allow easy approximation of the 
edges without any tension. In addition to fine 
approximating sutures several tension sutures 
should be placed and left in place until the 
edges are completely healed. Fine tantalum 


wire sutures applied in vertical mattress form 
and tied over buttons of tantalum foil cause 
little tissue reaction and may be left in place 
for three weeks. Weight bearing should be 
avoided for three or four weeks and after that 
time the line of closure protected with felt pads. 
If primary excision and closure falls, a free 
graft is worth a trial because of its relativ'e 
simplicity but few free grafts are permanently 
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satisfactory on the sole of the foot. A pedicle 
flap from the opposite leg ofl'crs the best oppor- 
tunity for satisfactory closure of the ulcer but 
the following disadvantages are inherent in 
the method: (i) long immobilization of the 
extremities is hazardous in older individuals 


who have a tendency to develop restriction of 
joint movement; (2) the transplanted skin does 
not always tolerate weight bearing well and 
(3) callosities tend to form at the junction line 
between the margins of the flap and the sur- 
rounding plantar skin. For the reasons enum- 



Fu;. 4. A, Case IV. Sutures about tlic margin of the dermatome graft have been ticd,over rubber sponge 
cut accurately to fit the defect. 



B 

Fig. 4. n, Qise iv. The appearance of the derni.atome graft is sliown i mmediately after removal of 
the sponge rubber on the sixth postoperative day. 
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Fig. 5. Case iv. Comparison of the grafted hand (left) with the uninvolved hand (right) three 
months after operation. 


crated pedicle grafts are usuallj”^ reserved for 
those patients in whom other methods have 
failed. During the first few months of weight 
bearing on a plantar flap its cutaneous covering 
may break down at pressure points but with 
meticulous cleanliness, a well fitted shoe and 
careful padding the skin finally toughens and 
will tolerate constant use. 

CHRONIC IRRADIATION DERMATITIS 

Chronic skin changes may follow imme- 
diately upon the healing of an acute x-ray 
or radium burn or may appear years after the 
treatment w'as received without intervening 
symptoms or signs. Frequently the dermatitis 
appears within a few months of treatment and 
is continuous. The skin changes are charac- 
terized by the shiny, tense, mottled appearance, 
with many telangectases and often areas of 
atrophy with scattered brownish pigmentation. 
The involved skin shows lack of elasticit^'^ and 
blanches when under tension. At first, pain is 
not present but with passage of time and thick- 
ening of the involved skin, pruritis is almost 
constant. In those areas which finally become 
malignant pain is often very severe. Areas of 
irradiation dermatitis which have been present 
for years tend to form vesicles and cracks 
which, subsequently, crust while the telan- 
gectases occasionally bleed. When the latter 
changes appear malignancy should alwaj’-s be 
suspected. 

.M.^LIGNANT ULCER 

The Indolent ulcer in an area of irradiated 
skin is likely to prove malignant, although 


many persist for years without showing malig- 
nant change. Microscopic section is the only 
certain method of differentiation. The malig- 
nant lesion may vary from a superficial ulcera- 
tion to a deep, penetrating ulcer with irregular 
margins arid necrotic base. The isolated ulcer 
often proves to be a prickle cell carcinoma 
although it may occasionally show charac- 
teristics of both basal and squamous cell 
lesions. The typical basal cell carcinoma occur- 
ring in irradiated skin is prone to occur in 
papules or multiple nodules which tend to 
coalesce and ulcerate superficially. The latter 
are often more difficult to treat because of 
their tendencj'^ to invade superficial fascial 
planes and extend beyond the area of cutaneous 
involvement. The basal cell lesions are also 
more likely to occur in irradiated skin which 
has shown no previous changes many years 
after the treatment was given. Regional lymph 
node involvement by the carcinoma is unusual 
and disseminated metastases are rare. Several 
patients have been observed with irradiation 
carcinoma over a period of years without lymph 
node involvement. Radical surgical removal of 
the local lesion and the irradiated areas offers 
the patient a good prognosis. Although statis- 
tics are few it is the opinion of the author that 
the prognosis of the squamous cell carcinoma 
arising in irradiated skin is somewhat better 
than that of the basal cell carcinoma. 

SOURCES OF IRRADIATION 

The diagnosis for which irradiation was 
given in the patients observed by the author 
has been varied. Following is a partial list 
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which does not include numerous, small, 
irradiated scars which were simply excised: 


Plantvir warts lo 

Dermatitis of face 5 

Dermatitis of hands 5 

Pigmented nevi 5 

Carcinoma of breast (postoperative) . . 5 

Lupus of face and neck 4 

\'ascular nevi 4 

Uterine fibroids 3 

Keloids from burns 3 

Hypertrichosis 2 

Mixed tumor of parotid 2 

Portwine nevus 1 

Sterilization i 

Benign breast tumor i 

Perineal epidermophytosis i 


X-irradiation was given in the majority of 
patients, radium in a few. Treatments were 
given by general practitioners, dermatologists 
and radiologists. The time interval between ir- 
radiation and surgical treatment varied from 
three months to thirty-fn’e years. 

RATIONALE OF SURGICAL TREATMENT 

The removal of areas of irradiated skin is in- 
dicated in some instances for purely cosmetic 
reasons and in others because of pain or dys- 
function of the affected part. The prophylactic 
removal of areas of irradiation dermatitis, espe- 
cially those showing evidence of ulceration, is 
advisable. No reliable statistics are available to 
indicate the true Incidence of carcinoma in 
areas of irradiation dermatitis but our impres- 
sion is that the eventual incidence is high. That 
is to say, the patient with a large area of severe 
irradiation dermatitis probably stands a better 
than even chance of developing carcinoma if he 
lives long enough. The majority of the malig- 
nant lesions we have treated occurred from ten 
to thirty-five years after irradiation. The fol- 
lowing cases Illustrate the problems of surgical 
treatment: 

C\SE in. Benign irradiation dermatitis of the 
nech: The p.atient, a female of fifty years of age, 
received external irradiation for treatment of a 
breast lesion fifteen years ago and the lower cervical 
region was included in the field. There had been an 
area of unsightly dermatitis in the lower cervical 
and supraclavicular regions on the right side for 
several years but within the past year it had 
thickened, become itchy and the telangectases had 
occasionally bled. The patient presented a mottled 
area of atrophic skin in the. lower cervical and right 
supracl.avicular region about 12 cm. in diameter. 
( ig. I.) This area was excised and closed in an 


inverted “Y” after mobilizing adjacent flaps of 
normal skin. (Fig. 2.) Microscopic section showed 
no evidence of malignancy. 

Convnent. Single or multiple excisions of 
irradiated skin are practical in the neck and ab- 
dominal wall when the surrounding skin lends 
itself to wide undermining and mobilization of 
flaps. The cosmetic result of such excisions is 
better than replacement with free grafts. 

C.ASE IV. Benign irradiation dermatitis of the 
band: Fifteen years prior to observation, the 
patient, a man of thirty-five years of age, had 
received external irradiation for dermatitis of the 
left hand. In the past two years an area of mottled, 
telangectatic, atrophic skin covering most of the 
dorsum of the hand and fingers had thickened and 
was prone to crack frequent^" with hard use or 
exposure to extremes of temperature. (Fig. 3.) 
Because of the hazard of malignanc}' in a region 
exposed to constant trauma, excision and free 
graft were advised. Most of the skin ot the volar 
surface of the hand was e.xcised down to the areolar 
layer over the extensor tendons. A dermatome 
graft of 16 micra thickness was cut from the inner 
aspect of the thigh and shaped to fit the defect, 
the graft being cut on the dermatome drum about 
10 per cent larger than the defect. The graft was 
sutured into the defect, the sutures being left long 
and they were tied over a piece of sponge rubber 
cut to lit the defect exactly. At the end of six 
days when the sponge rubber was removed the 
graft was completely vascularized. (Figs. 4A and b.j 
At the end of three months the appearance of the 
skin ws practically normal. (Fig. 5.) 

Comment. Dermatome grafts are ideal for 
resurfacing the dorsum of the hand and thej' 
take well even on an irradiated base if the ci- 
catricial tissue is completely removed. It is 
important to set the grafts in under slightly less 
than normal skin tension if maximum elasticity 
is to be obtained. It is also desirable that the 
margins of the defect be regular and that the 
graft be sutured meticulously to them with 
the finest suture material available. The sutures 
may be either continuous or interrupted. When 
the sponge rubber technic is used it is advan- 
tageous to place sutures every i to 1.5 cm. and 
to leave long enough ends to tie over the rubber. 

SPONGE RUBBER TECHNIC 

To insure a perfect “take” of a free graft 
on an irregular surface, it is axiomatic thaL the 
graft must be maintained in complete apposi- 
tion to the base for at least two days. For the 
past ten years we have found sheets of sponge 
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Fig. 6. Case v. Irradiation dermatitis with ulceration 
in a port-wine nevus. 



dermatome graft tied over 
sponge rubber cut to fit 
the defect. 



Fig. 7. B, Case v. Photograph showing the sponge rubber still in place after removal of sutures. 
Fig. 8. Case v. Appearance of the dermatome graft after removal of the sponge rubber mold on the 
seventh postoperative day. 
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rubber ideal for this purpose. Sponge rubber of 
even texture is selected from which an clastic 
mold may be cut which exactly corresponds to 
the contour of the defect. The sponge rubber 
molds vary in thickness from i to 2.5 cm. de- 
pending upon the depth of the defect. One or 
two layers of plain cotton bandage gauze are 
placed between the graft and the rubber sponge 
to avoid sticking. The suture ends are tied 
loosely over the rubber mold thus providing 
complete fixation. Part of the sutures are cut at 
the end of two or three daj^s to obviate tension 
due to edema and the sponge rubber is peeled 
off in from five to seven days. This method has 
been found particularly useful in repairing de- 
fects on the face and hands when other methods 
of fixation are likely to fail. (Figs. 4A and 7A.) 

Case v. /rradtahon dermatitis in a portiuinc 
nevus: A male patient, fifty-five years of age, 
received external irradiation for a portwine nevus 
of the right side of the face ten years before our 
observation. For the past two years an area on 
the right side of the nose and cheek had broken 
down repeatedly. This area Iiad been curetted 
and biopsied several times by a competent derma- 
tologist but had failed to heal completely. The 
biopsies had been negative. Because of the threat 
of malignancy and the inconvenience of repeated 
ulceration, excision and skin graft seemed indi- 
cated. (Fig. 6.) The area of maximum irradiation 
damage, together with some of the most obvious 
surrounding portwine nevus, were excised down 
to the facial muscles and replaced with a thick 
dermatome graft. Figure 7 shows the area covered 
with the sponge rubber mold after removal of the 
sutures while tlic appearance of the grafted area 
at seven days is shown in Figure 8. Microscopic 
sections of the e.xcised skin showed no evidence 
of malignancy. At this time the grafted skin, while 
not a perfect match, had already begun to blend 
well with the surrounding skin and seemed to 
justify the use of a thick dermatome graft rather 
than a full-thickness free graft or pedicle flap. 

Comment. In the case just recorded a pedi- 
cle graft of skin by means of a temporal flap or 
a cervical flap would have provided more nearly 
ideal skin for replacement, but these were de- 
cided against by the preference of the patient 
and the time and economic factors involved in 
such procedures, realizing that a free graft 
might give less perfect replacement. A thick 
dermatome graft was used in preference to a 
free full-thickness graft from the postauricular 
region because of the size of the graft required 
and the fact that a thick dermatome graft ap- 



Fig. 9. Case vi. Large irradiation ulcer of the cheek 
twelve years after treatment of mixed tumor of tlie 
parotid. A ccrvicothoracic flap has been prc|)ared to 
fill the defect after resection. Tiie ulcer was benign. 

plied as herein described provides skin of almost 
equal texture with less hazard of skin loss. The 
use of a cosmetic preparation to match the color 
of the grafted skin to the normal and to min- 
imize the borders of portwine nevus remaining 
make its presence scarcely obvious during the 
months required for the new skin to assume 
approximately normal color. If its final color is 
not perfect, pigment tattooing may be used to 
improve the match. In the case described it 
seems improbable that this will be necessary. 

Case vi. Chronic irradiation ulcer oj check: A 
female patient, fifty-seven years of age, received 
external irradiation on the left cheek and neck 
following removal of a mi.xed tumor of the left 
parotid gland twelve years prior to admission. 
For two years prior to admission there had been a 
large, painful area of granulation over the margin 
of the left mandible, check and submaxillary region 
which had responded to none of various methods 
of treatment. A large, avascular ulcer presented, 
approximately 6 bj' 10 cm., on the left cheek and 
submaxillary region across the mid-portion of 
which the margin of the mandible stood out in 
relief although covered by granulations. A ccrvico- 
thoracic flap was prepared in stages (Fig. 9), the 
entire necrotic area was excised together with the 
margin of the mandible and the distal end of 
the flap was set into the anterior end of the defect. 
The remainder of the defect was covered tempo- 
rarily with a dermatome graft from the thigh until 
the proximal end of the flap could be turned around 
to cover the defect adequately. The microscopic 
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12 13 
Fig. 12. Case vin. Basal cell carcinoma of the chin and cheek in an area irradiated during the treatment of 
pigmented nevi thirty-three years before. A thoracic flap has been prepared to fill the defect after resection 
of the involved skin. 

Fig. 1 3. Case viii. Appearance of the same area shown in Figure 1 2 five years after reseetion and replacement 
by flap. 

five years of age, received radium treatments in the septum and nasolabial fold. The involved skin 
infanej’^ for multiple congenital pigmented nevi. was resected together with considerable surround- 
First seen in 1941, he presented multiple papillary ing skin, mucous membrane, septal cartilage and 
excrescences and superficial ulceration in irradiated alar cartilages. The defect was immediately filled 
areas of the right temporal region and the left bj'- means of a previously lined temporal artery flap, 
cheek over the body of the mandible. Biopsy The resected ulcer proved to be a basal cell car- 
confirmed the presence of basal cell carcinoma in cinoma which had involved the full thickness of the 
both regions. The involved skin in both regions was ala and margin of the septum. The nasal recon- 
widely resected. The defect in the right temporal struction was not entirely adequate from an esthe- 
region was replaced with a scalp flap while a de- tic standpoint but the patient was satisfied. He 

layed thoracic tube flap was employed to fill the has remained free from recurrence for eight years, 

defect on the left cheek. The appearance of the Case x. Squmnous cell caremoma oj the neck 
latter lesion before excision, with the thoracic tube and cheek following irradiation for lupus: A sixty- 
prepared, is shown in Figure 12 and the completed seven year old male patient received extensive 

flap in Figure 13. The original areas were free from x-irradiation for lupus of the face and neck over a 

recurrence five years later but new areas were period of twelve years prior to first observation by 

beginning to appear in other treated regions of the the author. At this time he presented a large, 

face. From one of these, biopsj" showed basal cell necrotic ulcer on the right side of the neck with a 
carcinoma. crater about 4 cm. in diameter. (Fig. 14.) The lesion 

Case ix. Basal cell carcinoma of the nose in was so painful that the patient had threatened 

region previously irradiated for lupus: A male suicide. It was apparent that the sternomastoid 

patient, /ift3'-eight j^ears of age, recei^■ed irradia- muscle and the deep cervical nodes were in^'olved. 

tion bj' x-raj' for lupus of the nose and cheek The ulcer was widelj" resected together with the 

thirtj'-five jmars before the date of first observa- sternomastoid muscle, the internal jugular vein 
tion. At that time he presented an irregular ulcera- and the deep cervical nodes. The defect was filled 
tive lesion of the left ala of the nose extending to by a flap swung from the back. Microscopic sec- 



744 American Journal of Surgery Glovcr — ^Demiatitis kud Carcmoma 


November, 1947 



Fig. 14. Case x. Squamous cell carcinoma of the 
neck and cheek following irradiation for lupus. 
Radical resection was done and replacement with 
Bap from back. 

tions showed a moderately well differentiated 
squamous cell carcinoma in the ulcer and the deep 
cervical lymph nodes. Two years later a fungating 
lesion appeared on the cheek above the margin 
of the flap but not invading it. (Fig. 15.) This was 
widely resected and replaced with a temporal 
artery flap from the scalp. (Fig. 16.) Microscopic 


sections showed squamous cell carcinoma. Ten 
years after the last operative procedure the patient 
was free from evidence of recurrence. (Fig. 17.) It is 
interesting to note that the skin flaps have in the 
meantime been e-vtensiveljr invaded by the lupus. 

Case xi. Squamous cell carcinoma in irradiated 
keloids oj both forearms: The patient, a male sixt5'- 
three years old, had been severely burned eighteen 
years prior to our first observation. No skin grafts 
were done and he developed marked keloids and 
contracted scars involving the flexor aspects of 
both forearms and wrists. He was given an exten- 
sive course of x-irradiation to the keloids up to 
about six years prior to our observation. At the 
time of examination he showed flexion contractures 
of both wrists and large areas of irregular ulceration 
involving the flexor aspects of both forearms. (Fig. 
18.) Biopsies showed both to contain well differenti- 
ated squamous cell carcinoma. The area on the 
right forearm was resected and replaced with a 
two-stage, broad-based abdominal flap. Because 
the flexor muscles and tendon sheaths of the left 
forearm were extensively involved w’ith carcinoma 
it was necessarj' to amputate this arm. Bilateral 
axillary dissections were performed but no lymph 
nodes were involved bj' carcinoma. Five years later 
the patient was free from evidence of recurrence. 

Comment. While free grafts are occasion- 
ally practical for replacement of irradiated 
skin which is the seat of an early carcinoma, 
pedicle grafts of full thickness skin and sub- 



Fig, 15. Case X. Fungaling recurrence in check adjacent to the Bap margin two years .after 
origin.al resection. 
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Fig. i6. Case x. Appearance after resection of recurrence shown in Figure 15, and replacement 
of skin by means of a temporal artery scalp flap. 


cutaneous tissue are usually more practical 
and- probably safer in the long run. The author 
has been impressed on several occasions with 
the apparent resistance of flaps from other 
regions to recurrent cutaneous carcinoma. It 
seems likely that they are seldom if ever 
invaded by carcinoma. It is also an advantage 
at times to bring in a blood' supply from a 
neighboring region to stimulate collateral 
circulation in the poorly vascularized bed. 
In this respect temporal artery flaps are 
particularly useful. 

The prognosis of irradiation carcinoma of 
the skin should not be regarded as too serious, 
as illustrated by several cases reported. 
Radical surgical removal and replacement of 
skin provides protection for a period of years 
in most instances and when recurrences are 
encountered they still may be arrested or 
cured if treated as radically as the initial lesion. 

It has been contended by many experienced 
surgeons that no attempts should be made to 
replace the skin resected because of malignancy 
at the time of the primary operation. Esthetic 
and economic conditions have often made it 
seem expedient to replace the damaged skin 
immediately with some t^-pe of graft and cure 
rates have not apparently been unfavorably 
influenced thereby. 



Fig. 17. Case x. Appearance of the patient twelve 
years after initial resection. At the age of seventy-nine 
he is free from evident recurrence in spite of the fact 
that the lesion shown in Figure 14 had already in- 
vaded the deep ceiAucal lymph nodes. 
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Fig. 18. Case xi. Squamous cell carcinoma of 
both forearms following irradiation of burn 
keloids. The area on the right forearm was re- 
sected and replaced with a broad-based abdomi- 
nal flap. The left arm was amputated because 
the neoplasm had invaded the flexor muscles and 
tendons of the forearm. He remained free from 
recurrence five years after operation. 


SUMAtARY 

The various types of skin injury following 
roentgen raj'’ or radium treatment for a variety 
of conditions are reported. The resulting 
unfortunate sequelae range from acute burns 
to malignancy. 

Illustrative case reports are given, together 
with the pathologic findings and the plastic 
repair. 

Worthy of note are the long interval between 


the original treatment and the development of 
malignant change and the types of carcinoma 
found at operation. 

A report of the unfavorable results of irradia- 
tion which inevitably seek out the plastic 
surgeon should not discourage the use of this 
powerful agency under proper conditions and 
for proper indications. It is suggested, however, 
that its use in the treatment of benign condi- 
tions which can be handled effectively by other 
means might be curtailed. 


€l|6- 


TRACTION SPLINT FOR HAND AND FINGERS 


Donald Gordon, m.d. 
Neiv York, 


I N 1924, a young man was sent to me with 
comminuted fractures of the second, third, 
fourth and fifth metacarpal bones of the 
right hand. The second was compounded on the 
dorsum of the liand i^’here there was a granu- 
lating wound 2 inches long. The patient 
received his injuries several days before, as I 
recall it, in a fall from an oil derrick in a western 
oil field. The wound had been treated and left 
open but little attempt at splinting had been 
made. 

His history had been lost but his x-raj" films 
were preserved and are reproduced in this 
paper. He was a graduate of Annapolis with a 
promising future and I felt keenly the respon- 
sibility of restoring his right hand to as good a 
function as might be attained. 

I was impressed at that time and still am with 
the inadequate degree of traction which is mani- 
fested by the relativel}' short elastic bands used 
in the different types of so-called banjo splints, 
for the following reason: When any form of 
traction using a weight or a weight acting over 
a pulley is used, the pull is constantly of the 
same degree. This does not occur when elastic 
traction is used. If the material used to institute 
traction is short, it is obvious that an3’’ small 
degree of shortening between its two ends will 
efl'ect the efficiencj^ of the pull. The reason is 
that with anj’’ given elastic material the elonga- 
tion is proportional to the tension applied, 
provided the elastic limit is not exceeded, or for 
anj^ given elastic device the greater the possible 
elongation the greater is the back and forth 
motion without loss of eflective tension. Stated 
in another waj^ the range of motion throughout 
at which effective tension can be maintained is 
directl^'^ proportional to the length of the elastic 
member. With these facts in mind the short 
elastic bands used in the so-called banjo splints 
have alwaj's seemed to me to be lacking in 
efficiency’. The turnbuckle devices seen on 
some of these would appear to bear out this 
impression. 

I devised this splint and applied it with skin 
traction using a technic from which I have not 
departed nor found wanting. Variations of it 
will be mentioned later. The materials used 


New York 

were a ‘jiQ inch basswood splint, a piece of }s 
inch Bessemer steel rod, four small brass pulley’ 
shives with central holes fitting easily’ over the 
Bessemer steel rod and four brass springs used 
for hanging curtains (bought in the five and 
ten cent store). The pieces of wire used were 
cut from ordinary'^ 2 inch brass safety^ pins. 

The splint is constructed as follows: The 
splint wood is cut roughly’ to fit the forearm 
with its distal end shaped as in Figure i. The 
lateral edges of this distal portion are cut out 
and a shallow groove cut in the two edges 
leaving the shoulder at the proximal end for the 
ends of the rod to butt against. The required 
number of shives are threaded onto the rod, one 
for each finger to be put in traction. The rod is 
bent with sharp angles to avoid the shives 
jamming on the curves. The length of the side 
pieces of the rod should be measured from the 
shoulder in the proximal end of the grooved 
edge to 5 inches or more bey'^ond the end of the 
wood splint. One must allow enough room be- 
tween the ends of the fingers when in traction 
and the pulley shives to avoid them touching 
and preventing traction. The bent rod is at- 
tached to the wood splint by’’ laying its ends in 
the grooves butting against the shoulders cut 
to receive them. These are then held in place 
by’’ winding two or three lay’ers of wide adhesive 
plaster about this end of the splint and rod 
ends. The rectangular distal end of the splint 
is used to build up a support to preserve the 
palmar arches and curve of the hand. Traction 
is secured by’ gluing strips of muslin with 
Ambroid Canoe glue* on the Indicated fingers. 
A strip of muslin is cut wide enough to extend 
a little less than half around the finger and a 
little longer than the combined length of the 
area to be used for traction on the dorsal and 
volar surfaces of the fingers. The edges of the 
strip should not be so wide as to meet and com- 
pletely’ surround the fingers in order to allow 
for swelling. This may exTend up onto the hand 
in metacarpal injuries. A small longitudinal 
slit is cut in the center of the muslin strip half 


* Ambroid Canoe glue can be obtained at any hard- 
ware store. 
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way between its two ends to receive the small 
wire loop of the specially shaped spreader. The 
strips are then placed on a piece of paper and 
the glue spread quickly on each piece just be- 
fore the strip is applied. The spreader is placed 
in position and the strip applied to the dorsum 
and volar surface of the finger which is imme- 
diately bandaged with a few turns of a gauze 
finger bandage for a good contact of the glue. 
This bandage is cut off as soon as the glue dries 
which will be well set in half an hour. Each 
strip should be applied separately as the glue 
dries quickl3^ When the requisite number of 
fingers have been prepared, the forearm is 
shaved of hair and the surface of the splint is 
well padded with cotton batting or wadding, 
7\ot ivitb sheet icaddmg. This is laid on the splint 
but not bandaged on. 

The splint is then applied to the anterior sur- 
face of the forearm with the distal end of the 
wood reaching to the middle of the proximal 
phalanx at the interdigital web. The splint is 
held to the forearm with adhesi^■e plaster strips 
inches wide overlapping each other, and 
ex'tending from wrist to the upper end of the 
splint where the tape is passed over the splint’s 
end to prevent it slipping upward when sup- 
porting countertraction. These adhesive strips 
are put on obliquely e.xtending from the splint 
downward and posteriorly. This is absolutel}'^ 
necessary, as at night when the hand is hung 
up by the device arranged for doing so, the 
obliquity of the strips become less so as the 
splint is pulled upon, and lymphatic return and 
circulation is not interfered with by a con- 
strictive dressing. One complete turn of the 
spring coil at one end of the long spring is 
opened up with pliers to form a hook which is 
hooked into the wire loop in the spreader. The 
traction spring is then brought over the pulley 
shive and measured upon the undersurface of 
the splint to about its middle. It is then cut off 
with pliers and a couple of loops turned down 
to engage the hook which is used to lock it to 
the splint. A longitudinal line of holes is made 
from this point with a small awl shown in 
Figure i constructed from the same safety pin 
wire as the hook, a to H inch apart extend- 
ing upward and downward. Tension on the 
spring is made by placing the free arm of the 
hook in such a hole as will afford the desired 
degree of traction. This hook can be and should 
be put on the maximum tension at first. The 
surgeon or the patient under his direction can 


change the degree of tension from time to time 
as might be indicated. 

It is well to call attention here to the fact that 
a given area of skin will tolerate only a certain 
amount of pull. Ambroid glue will not slip or 
irritate the skin, but if a tension is made in 
excess of the tolerance of the skin area used, 
blebs will appear at the proximal end of . the 
traction strips or near an extensive fracture of 
the metacarpals. Excessive pull may determine 
blebing. These blebs are best treated by a 
double or triple strength calamine lotion (with- 
out carbolic) and diminishing the degree of 
traction bj'' changing the position of the hook. 

An important feature will be noted in Figure 
I. In the wood splint there is a hole which 
should come under the concavity of the palm. 

I pass the end of a piece of hatter’s cord or a 
line strong enough to support the weight of the 
upper limb off the bed when the patient is 
resting in bed, and tie a big knot in the end so 
that it will not pull out of the hole. On the free' 
end a loop is tied about three inches long, and 
this line should be long enough to have this 
loop and knot extend bejmnd the pulley shives. 
The purpose of this arrangement is, that when 
the patient is in bed at night a stout line is tied 
to a picture hook which is hooked on the mould- 
ing or tied to an elevated object; the lower free 
end of the line has a small piece of wood tied 
to its middle. The line is of such a length that 
when the loop is passed over the wooden toggle 
and is supported by this line, the elbow is off 
the bed. This puts a pull on the whole traction 
and releases the constriction of the adhesive 
encircling the forearm and definitely increases 
the degree of traction, which must be kept in 
mind. This elevation and relief of constriction 
at night has a most definite effect in lessening 
the degree of swelling acquired in the day time 
and diminishes the tendency of periarticular 
fibrosis about the finger joints. 

To preserve the concave palmar arches, I 
have used felt pads in cold weather, and in hot 
weather a flattened roll of copper fly screen, the 
edges of which are taped with adhesive plaster. 

I use a simple gauze bandage loosely applied to 
cover all. My patients have used lengths of 
stocking with holes cut for the thumb or such 
fingers as are not in traction to permit function- 
ing. I like to appl}’- traction to a less degree on 
additional fingers lateral or on both sides of the 
injured one to preserve the alignment and for 
clinical checking. 
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Fig. 2. Film showing anteroposterior view of hand before traction. 
Fig. 3. Film showing anteroposterior view of hand with traction. 


After the gauze bandage, which is put on to 
ensure good glue contact, has been cut off, I 
apply narrow adhesive strips in a long spiral 
up the fingers to maintain contact of the edges 
of the traction strips. 

The wood splint and wire extension can be 
designed for traction of two or more fingers, 
allowing limited use of the free fingers and 
thumb. In the illustration, I have shown how 
the thumb can be held in abduction by the 
pulley arrangement. To prevent the pulleys 
from sliding laterally from a desired position, 
small bushings can be built up on each side of 
them with narrow adhesive strips. 

The spreader is shaped from a portion of the 
same wood as is used in the splint. Its oval 
shape prevents lifting the traction strips from 
the end of the finger and especially compressing 
the finger tip with its resulting discomfort. Its 
contour should roughly coincide with a cross 
section of the finger at about M inch from the 
tip. The two holes are drilled «'ith a drill made 
from the safety pin wire. A U-shaped piece of 
the wire is put through these and the ends 
turned over leaving the loop as shown, which 
is placed through the opening cut in the traction 
strip before applying, and to which the hook on 
the end of the spring is attached. The adjusting 
hooks on which the traction depends must be 


made so that the right angle portion which 
enters the wood must fit the hole snugl}'’ and 
be at a correct right angle, otherwise the hooks 
will pull out. The}’’ should not be long enough 
to extend so far through the splint as to pene- 
trate the padding. To hold the hooks in place, 
a piece of adhesive laid over them and ex'tend- 
ing up on the sides will prevent their slipping 
out. Soaping the awl will facilitate penetrating 
the adhesive. 

If blebs form at the proximal end of the trac- 
tion strips, usually on the dorsum, the strip 
end can be lifted by using acetone on a pledget 
of cotton and bj’’ removing the end for a short 
distance to determine the extent of the blister, 
then Calamine may be applied. The strips can 
be extended proximall}’- onto the palm and 
dorsum of the hand. 

Although it takes time to make and appl}' 
this splint, it is the most efficient ambulatory 
finger and metacarpal traction device I know 
of. One is well repaid for the time taken to make 
and apply it for the comfort it affords the 
patient and the satisfactory result. The thing 
I would emphasize about the splint is the 
efficiency of a long spring or elastic traction 
member and the simplicity of adjusting the 
same. The springs I bought in 1918 and until 
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Fig. 4. Film showing lateral view of hand before traction. 
Fig. 5. Film showing lateral view of hand with traction. 




the war were not as stiff as the one’s I have 
been able to secure since the war. 

I have made a splint substituting sheet 
aluminum for the wooden portion, but I have 
not used it as it does not readily lend itself to 
traction to less than four fingers. 

I have not felt the need of using a plaster 
cast about the forearm. It has obvious difficul- 
ties in afffxing the bar supporting pulle3's and 
in arranging for tension hooks. However, such 
arrangement is not precluded. 


For traction with the fingers fle.\ed, a cross 
bar under the palmar portion would be called 
for to pass the spring over to make the direc- 
tion of the spring conform to the angle created 
b}’’ bending the shive supporting member. 
If enough traction cannot be supported bj- the 
skin area for fractures of pro.ximal and middle 
phalanges, threaded wires can be used in the 
terminal phalanx with a suitable tractor loop. 
The threads prevent side slipping of the wire in 
the bone and on the loop hooks. 




DIAGNOSIS OF CLOSTRIDIAL MYOSITIS’*^ 

Kenneth F. Lowry, m.d. and George M. Curtis, m.d. 

Coltnnhiis, Ohio 


M AN^' of our greatest aclvaiicenicnts in 
surgery have had their inception in the 
experimental laboratory, while others 
have been achieved through astute clinical ob- 
servations. Anaerobic gas infection has bene- 
fited from botii endeavors. 

Although recognized as a distinct surgical 
entity prior to World War i, its high incidence' 
on the Western Front provided an unusual op- 
portunity for clinical observations and study, 
which contributed much to our understanding 
of this infection. 

In the years which intervened between \\'orld 
War I and World War ii, further e.vperi mental 
and clinical investigation aided considerably in 
crj'stallizing our knowledge of clostridial infec- 
tions. However, through all of this, one out- 
standing error in our concept persisted: .Most of 
us continued to regard all suspiciously infected 
wounds, from which clostridia were recovered 
as incipient or established gas gangrene. Fur- 
thermore, if in addition to the finding of clos- 
tridia, clinical gas production was apparent, 
and a foul putrefactive odor was detected, we 
were positive that gas gangrene was present. 
In other words, we failed to recognize first, that 
clostridial organisms maj' be frequentlj’ re- 
covered from infected or even clinicallj' clean 
traumatic wounds, yet, seldom interfere with 
normal wound repair;- and secondly, that a foul 
smelling wound with e.\'tcnsive gas in the sub- 
cutaneous and fascial planes is most often not 
true ‘‘gas gangrene,” but its relativeh’^ benign 
cousin ‘‘anaerobic cellulitis.” 

The recent war again provided us a golden 
opportunity to extend our knowledge in clos- 
tridial infections. Despite this improved knowl- 
edge considerable confusion still exists as to just 
what constitutes a clostridial 7nyositis and what 
constitutes an anaerobic cellulitis. The fallacy of 
statistics regarding pathology, prognosis and 
methods of treatment when we have failed to 
recognize, and diflerentiate these two clostridial 
infections is at once appreciated. The latter 
calls for thorough yet conservative treatment, 
whereas clostridial myositis demands prompt, 
energetic and radical treatment. 


DEFINITION 

Clostridial myositis (gas gangrene) is clinic- 
alh'^ a very rapid, invasive involvement of mus- 
cle, associated with severe toxemia, moderate 
fever, rapid pulse, apprehension, delirium, a 
rapidly dcn’cloping anemia and a reduced blood 
volume. Localized pain is often the first s\ mp- 
tom, but frequently a sense of heaviness in the 
involved extremity, or a rise in the pulse rate, 
with a slight increase in temperature, will give 
a clue to the presence of infection before pain is 
mentioned. 

A)7acrobic cellulitis or fasciitis (gas abscess), 
on the other hand is a rclativch' benign clos- 
tridial infection, which, however, more clearly 
fulfills our preconceived ideas of “gas gan- 
grene” than does true clostridial myositis itself. 
This is due mainly to the almost constant pres- 
ence of gas, crepitation and foul acrid discharge, 
which we have always considered synonymous 
with “gas gangrene.” This infection involves 
the subcutaneous tissues and the fascia between 
the muscle groups but never the muscle bundles, 
e.xcept those which have been traumatized in 
the immediate vicinity of the wound. Toxemia, 
with mental symptoms, hypotension and ane- 
mia are conspicuously absent, unless due to the 
associated injury. Severe localized pain is 
almost never a symptom. 

Anaerobic streptococcal myositis is very rarely 
encountered. Its onset is insidious and is asso- 
ciated with swelling, edema and discoloration 
around the site of injur 3 % which extends dif- 
fusely'. As this increases, pain begins and 
becomes rapidly' severe. The pulse and temper- 
ature may' be quite high and associated with a 
mild delirium. Locally', the wound is wet, foul 
smelling, discharging a profuse thin, blood 
stained seropurulent material. The muscle in- 
volvement is focal rather than diffuse. Early', 
circumscribed areas of firm, pale muscle have 
been noted® which later became whitish-gray', 
then began to liquefy', coalesce and form a small 
amount of gas. 

Treatment of this infection must be prompt 
and energetic. Relaxing incisions, including 
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Wide resection of all involved muscle and con- 
nective tissue with adequate drainage is 
mandatory. 

ETIOLOGY 

It is now an established fact that many trau- 
matic wounds (50 to 60 per cent) may be con- 
taminated with Clostridia” j’^et only a very 
small percentage of these wounds (i to 2 per 
cent) ever show any clinical evidence of a clos- 
tridial infection. Therefore other factors, in 
addition to the presence of these anaerobes, are 
usually present before a clinical anaerobic in- 
fection will develop. In general, one maj- state 
that the presence of clostridial organisms, plus 
excessively damaged necrotic, or avascular tis- 
sue, particularly muscle and blood clot, appears 
to be essential for the development of clostridial 
myositis. Just why only a small percentage of 
the wounds in which these conditions exist, 
develop anaerobic infections is not entirely 
clear. Our experience in the recent war, how- 
ever, has established certain facts of etiologic 
importance, which very definitely favor the 
development of a clostridial myositis. 

These etiologic factors in the probable order 
of their importance are: (i) major vascular 
injury; (2) compound fractures; (3) prolonged 
time interval between wounding and treat- 
ment; (4) wounds contaminated with manured 
soil; (5) thigh and buttock wounds; (6) severe 
wounds, with marked tissue destruction, and 
(7) wounds contaminated with woolen clothing. 
There are numerous other less specific etiologic 
factors which might be considered, such as the 
state of nutrition at the time of wounding, the 
amount of associated hemorrhage, with pro- 
longed shock and reduced blood volume, and 
the weather, which if cold, may have contrib- 
uted to prolonged chilling, ischemia and anoxia 
of all body, tissues. 

It should be emphasized that these etiologic 
factors which we have enumerated are not hy- 
pothetical figments of imagination, but are real, 
definite, absolute factors, established by statis- 
tical experience. Thus Power* and North* have 
stressed the almost certainty of gas gangrene 
developing in devascularized muscle contam- 
inated with Clostridia. Of 108 amputations 
which we, of the 2nd Auxiliary Surgical Group, 
did because of an anaerobic infection, there 
were only eleven in which vascular injury 
was not present.'* Furthermore, it has been 
stated*'"*'- that 60 to 75 per cent of clostridial 


infections are associated with compound frac- 
tures; yet based on final statistics of World 
War I,'* compound fractures are present only 
in approximately one-sixth or 17 per cent of the 
total number of battle casualties. 

In our opinion a constant awareness of these 
established etiologic factors is essential to an 
earlj'’ diagnosis. 

DIAGNOSIS 

It appears pertinent that we again re-empha- 
size that the mere detection of Clostridia in a 
wound is not of great significance. It has long 
been known that these organisms maj" be pres- 
ent without giving rise to clinically recognizable 
infection.* 

The rapid identification technic recentlj^ pro- 
posed by Butler''* in Clostridium welchii infec- 
tions offers hope that the problem of diagnosis 
ma\' be much simplified. The degree of capsula- 
tion ot the organisms, together with the extent 
of damage to leukocytes, as revealed in spe- 
cially stained direct smears, provides her with a 
reliable index of the severity of the infection. 
Thus, heavy capsulation, with damage to leu- 
kocytes, points to an actively invasive infection 
(clostridial myositis). Conversely, poor capsu- 
lation, active phagocytosis and lack of leuko- 
cyte damage, all indicate that a severe invasive 
infection is unlikely. These observations cer- 
tainly^ warrant further studyL 

In our experience the diagnosis of clostri- 
dial inyositis was definitely clinical and not 
bacteriological. 

The necessity'^ of relying almost exclusively 
upon clinical appraisal prompted us to estab- 
lish some diagnostic criteria. Although quite 
elastic, and certainly’ when considered indi- 
vidually’ — not infallible — these criteria were 
found quite helpful, not only in establishing the 
diagnosis of a clostridial infection but also in 
making a clear cut differential diagnosis. 
(Table i.) These criteria in the probable order 
of their significance are as follows: 

I. Toxemia. This is one of the most promi- 
nent and constant features in clostridial myosi- 
tis. The mental symiptoms in the early case may’ 
be manifested only’ by’ a bright-eyed alertness 
or overanxiety’ for personal welfare. In the more 
advanced or fulminating infection, the patient 
may^ be quite euphoric and excitable, or there 
may’ be apathy’, drowsiness and delirium. In 
anaerobic celliditis toxemia is conspicuous by its 
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al)scnce niul ihoreliy constitutes one of o\ir 
most important points of dilfcrcntiation. 

2. Pain. 'I'iiis is often very severe at the 
site of iniitry. One mipiit expect that llu-.se pa- 
tients. witii severe eompiie.ited ufumds, shonltl 
have eonsiderahle pain. lint, such is not the 


this rather constant findinp is not too ’.veil 
understootl. However, since sliock and reduced 
cireidatinj; blood volume'' are intimately asso- 
ciated witli the toxemia of r/os/ridia/ nnnulis, 
we may assume that tiie iiypolension is a meas- 
ure of the decree of siioek ami olipemia present. 
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Slialn. I.ate 

Usually involved hut /otuf 


ease, especially if their injury is immoinlized. 
Therefore, the development of severe pain at 
the site of injury is a most sipniheant symptom. 
Occasionally, patients may comidain of a sense 
of weight, heaviness or lightness in the wounded 
extremity before the onset of pain. In ainuTnlnc 
cellulitis, pain is usually absent, but if present, 
is mild in character, 

3. Hicib Pulse Rate. A j)idsc rate, usually 
over 120, ;ind out of proportion to the degree of 
infection or temperature is usually present. As 
the infection increases, tlic pulse rate becomes 
more rapid and of poor quality. In anacrohic 
cellulitis, the pulse rate may be elevated, but it 
generally follows the temperature curve, and is 
of good quality. 

4. Anemia. This condition is almost always 
present and varies with the length of the infec- 
tion and the degree of toxemia. It is not unusual 
to encounter total red cell counts under 1.5 to 2 
million. This anemia is said"’ to be due to the 
enzyme lecithinase, present in the alpha toxin of 
Clostridium welchii, which rapidly breaks down 
the outer lipid membranes of crthrocytes and 
other cells, causing hemolysis and cell destruc- 
tion. Anemia is not a characteristic finding in 
anaerobic cellulitis. 

5. Hypotension. The exact mechanism of 


In anaerobic ctllulili.^ we h.’ive never notetl 
hypotension, shock or .'in alarming oligemia. 

6. Temperature lilcration. 1 he significance 
of this lies in the fact that il is rarely over mo® 
to 102“ F., where.as the extent of the infection, 
and the rapid pulse rate, indicate that the tem- 
liernture should be imieh higher. In anaerobic 
cellulitis, the temperature may vary from loi® 
to io 3°F. It closely jiarallcls the pulse rate and 
degree of sepsis present. 

lUoimd. Ordinarily, clostridial myositis is 
not a single bacterial infection, but a combina- 
tion of several Clostridia with Clostridium 
welchii predominating. Examination of the 
wound early in the infection may reveal only a 
slight edema associated with a thin, watery dis- 
charge. Rather extreme tenderness is usually 
present. Gas is never a prominent feature and 
at this stage is often absent. In a similar wound, 
a few hours later the edema will be more 
marked, there will be more discharge and pos- 
sibly a fcw bubbles of gas may be expressed on 
pressure. 

Unfortunately, the infection is often much 
more advanced before it is seen by the surgeon. 
Then, the extremity may be found swollen, 
livid or mottled, and as a rule, quite painful. 
There may be a profuse serous or scrosanguinc- 
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ous discharge from the wound which has satu- 
rated the dressing. This may have a peculiar 
sweetish odor or. it may be pungent, foul and 
putrefactive. Still later, the discharge may turn 
into a dirty brown color. On the other hand, 
there may be virtually no discharge; and if 
muscle is exposed, it maj’^ appear dry and dull. 
Some surgeons insist that there is a character- 
istic odor to gas gangrene which is quite diag- 
nostic. In our experience neither the odor of the 
wound or crepitation have been reliable signs. 

However, it is the local appearance of the 
involved muscle, which is the most constant 
and characteristic feature of clostridial myositis. 
This may vary from a salmon pink or brick red 
to a dirtj^ gnay slate color, and in extreme 
cases*® it will appear black and diffluent. Should 
an}’’ doubt exist as to their involvement, it is 
well to keep in mind that clostridial infected 
muscle does not contract or bleed when cut. 

Let us now summarize for the sake of sim- 
plicity this discussion on the wound as follows: 
(i) Discharge may vary from a slight watery or 
dirty brown to very profuse and serosanguine- 
ous; (2) odor is inconstant, varies with the sec- 
ondary wound invaders. If present, it is usually 
putrid or decayed meat in character; (3) crep- 
itation is not a reliable sign; it is often absent 
until late in the infection. If present, it may be 
detected by varying pressure with a stethoscope 
before it can be palpated with the fingers. 

The local findings in anaerobic cellulitis are so 
characteristic that a differential diagnosis may 
be made without difficulty. MacLennan® de- 
scribes it as a dirty wound, with a foul odor and 
a moderately profuse, brownish seropurulent 
discharge. Jergesen® has noted that not infre- 
quently the wound is lined with a shaggy-gray- 
ish-white diptheritic membrane, which when 
cut away reveals normal, healthy, bleeding, 
contractile muscles. Gas is alivays present and 
abundant. It is found involving and extending 
diffusely in the fascia between muscle groups, 
crackling in the subcutaneous tissue and bub- 
bling up through the foul, putrid wound dis- 
charge. Thus its presence, when extensive, and 
in the absence of a pronounced toxemia is very 
important in differential diagnosis. 

The treatment of anaerobic cellulitis while 
conservative should ne\’ertheless be prompt. 
It is essentially surgical, consisting of relief of 
tension, excision of necrotic and grossly in- 
fected tissue and the establishment of adequate 
drainage. 


^^'ith these criteria, as well as our etiologic 
factors in mind, a diagnosis of clostridial ynyosi- 
tis may be conveniently developed around two 
general groups: (i) Infection anticipated, be- 
ginning or established in the untreated wound, 
and (2) infection developing in the postopera- 
tive or debrided wound. 

Especially in group i, the importance of a 
careful history in developing a diagnosis cannot 
be overemphasized. The “time lag” is particu- 
larly important. The potentialities of a con- 
taminated wound incurred in a barnyard as 
against one incurred on a paved highway arc 
considered. A history of previous hemorrhage, 
necessitating the prolonged application of a 
tourniquet, a mental note of the type and soiled 
condition of the patients’ clothing, the location 
of the wound, and the presence of an associated 
vascular injury or compound fracture, all con- 
trubute to our local and general evaluation of 
anticipated findings. 

An evaluation of these potential etiologic fac- 
tors when added to a carefully applied analysis 
of our diagnostic criteria, place in our posses- 
sion, maximum presumptive evidence, either 
for or against a clostridial myositis, even before 
we have inspected the wound. This is not a 
drawn out, time consuming procedure; with the 
possible exception of the blood count, it can all 
be accomplished within a few minutes while 
resuscitative measures are being initiated. If 
the diagnosis is reasonably certain, wound in- 
spection may be deferred until the patient is 
under anesthesia on the operating table. This 
has been our usual policy. However, if any 
doubt exists, a definite diagnosis can be made 
in most instances after inspection. 

X-rays can be of definite diagnostic value in 
this infection. Occasionally, in a penetrating 
wound with a small wound of entrance, the first 
indication of a clostridial myositis will be the 
finding of a few bubbles of gas in the region of 
the foreign body on the x-ray film. In general, 
however, the finding of gas in the soft tissues 
should be accepted with reservations. Gas bub- 
bles are not only present in an anaerobic celluli- 
tis’* but the nature of the wound occasionally 
allows air to enter its depths. Muscle fibers, 
which are cut suddenly by a sharp fragment, 
will spring apart, and may aspirate air through 
the skin wound into the gap.*® In the absence of 
one or more of our diagnostic criteria, either of 
the latter two conditions should be considered. 

Group 2 infections (occurring in a debrided 
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wound) arc most unfortunate and should not 
occur, but they do and with distressing; fre- 
quency. We must remember, howc\’cr, liiat 
debridement is not the ideally aseptic exci.sion 
eji masse procedure, which is employed in re- 
moving a malignant growth. Debridement Is an 
operation of incision and e.vci.vion in which the 
surgery is accomplished almost entirely from 
within a potentially contaminated if nrrl al- 
ready infected tract. Furthermore, many 
wounds, because of their proximity to vital 
structures, such as major nerves and blood 
vessels, do not lend themselves well to a com- 
plete debridement. It is, therefore, inescapable 
that some organisms, a small blood clot, or a 
piece of devitalized muscle may, in .some in- 
stances be left behind. 

Thus, with the knowledge that clostrulial 
myositis may develop in spite of ])roi)hylactic 
debridement, chcmothcraity and antitoxin, an 
attitude of observant alertness should be 
adopted by everyone who has contact with 
these postoperative patients. The onset of this 
infection is characteristically acute and ful- 
minating, the toxemia severe and rapidly 
progress! \’e. 

Ifetiologic factors favor a high expected inci- 
dence of anaerobic infections, it should be 
highly desirable for the surgeon to instruct his 
day and night nurses and ward attendants in 
the practical application of our formulated di- 
agnostic criteria. Thus the busy surgeon’s at- 
tention might be directed to an infection in its 
incipiency. An increase in the pulse rate, out of 
proportion to the temperature, is an indication 
for investigation. The development of local pain 
or undue apprehension should require the sur- 
geon’s attention and not be relieved with a 
blanket order for another hypodermic, by an 
overly busj% or too sympathetic nurse. We 
trust that the alert surgeon will never wait for 
the “odor” or the development of edema and 
crepitation, outside the limits of the dressing. 

CONCLUSION 

In conclusion we wish to direct attention to 
several points; 

I. Our experience indicates that clostridial 
infections fall into three separate and distinct 
clinical types, depending upon the inherent in- 
vasive characteristics of the clostridial organ- 
isms responsible for the infection. First, that 
type of clostridial myositis or true gas gangrene, 
which is so highly invasive, that it will attack, 


invade and destroy undamaged tissue. This 
type is not common. Second, that type of clos- 
tritlial myositis, which is less invasive, but does 
spread in devascularizcd and traumatized mus- 
cle. It is usually localized to one muscle or 
imi.scie group, and is attended with less shock 
and toxemia than the first type. Mowever, if 
neglected, the action of ii.s toxins on adjacent 
tissue, will be suflicient to permit spread in 
previously healthy muscle. Third, anaerobic 
cellulitis or fasciitis, the characteristics of which 
we have previously mentioned. 

2. .Although clostridial infection is generally 
regarded as a comiilication associated with the 
trauma of war, it is also a complication which 
occurs too frequently in civilian wounds. 

3. It is apparent that we have been leaning 
too heavily on chemotherapy, to comjrcnsate 
for needless time lags and incomplete, minimal 
debridements. 

4. "fhe diagnosis of clostridial infection at 
present is definitely clinical and not bacterio- 
logical. .Many contaminated wounds contain 
Clostridia, yet experience has shown that in 
very few of these, a recognizable clostridial in- 
fection dc\’eloj>s. 

5. The importance of dilTerentiating between 
a clostridial myositis, or true “gas gangrene” 
and an anaerobic cellulitis, or fasciitis, cannot 
be over stressed. The fallacy of statistics re- 
garding pathology, prognosis, mortality and 
methods of treatment, when wc liavc failed to 
recognize and differentiate these two clostridial 
infections, is at once appreciated. 

SU.MMAin 

1. Certain etiologic factors lun o been estab- 
lished, which if constantly borne in mind, will 
make the surgeon so alert to an impending 
clostridial infection, that early diagnosis and 
prompt energetic treatment will be accom- 
plished before the infection has had an oppor- 
tunity to become lirmly established. 

2. These etiological factors, which favor 
clostridial infection arc: (i) major vascular 
injury; (2) compound fractures; (3) prolonged 
time lag; (4) wounds contaminated with 
manured soil; (5) thigh and buttock wounds; 

(6) wounds with marked tissue destruction and 

(7) wounds contaminated with woolen clothing- 

3. Certain diagnostic criteria have been es- 
tablished which will not only aid in establishing 
a diagnosis of clostridial myositis, but will also 
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aid in diflerentiating it from the relatively be- 
nign clostridial infection anaerobic cellulitis. 

4. Tliese criteria are: (i) to.xemia or shock or 
both; (2) pain at the site of injurj^ (3) high 
pulse rate, out of proportion to the tempera- 
ture; (4) anemia (1.5 to 2 million); (5) hypo- 
tension; (6) moderate temperature, 100° to 
i02°F, and (7) muscle involvement, wiiich does 
not bleed or contract when cut. The discharge, 
odor and crepitation are inconstant and unreli- 
able signs in clostridial myositis. 

Although the recent war has provided an 
opportunity for an improved knowledge of 
these infections, the problem has not as yet 
been satisfactorily solved. It is our earnest hope 
that laboratory and clinical investigation will 
be relentlessh' continued, so that in the event 
of another war, we may better cope with this 
deadly complication of traumatic wounds. 
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A LL large tendon ruptures , arc diflicult 
surgical; problems. The rupture takes 
place through unhealthy, degenerated 
and avascular tendon tissues. In the process of 
rupturing these tissues become extensively 
shredded and lacerated so that clean cut, viable 
fragment ends suitable for primary suture, 
such as may be expected in an incised wound 
through a tendon, are not present. The extent 
of the injury to the tendon and its associated 
structures as well as the accompanying local 
tissue reaction is severe. The associated muscle 
components are among the strongest in the 
bodj' so that marked retraction of the proximal 
tendon fragment is the rule and these muscle 
forces must be overcome and controlled before 
restoration and maintenance of anatomy can 
be accomplished. When the lesion is of weeks’ 
or months’ duration, as is not infrequently 
the case, extensive cicatrization of the whole 
local area and a relatively fixed contracture of 
the retracting musculature makes the treat- 
ment problem still more difficult. In all eases, 
even after surgical repair has been accom- 
plished successfully, the normal functional 
demand which ambulation places upon the 
major tendons of the lower extremity has made 
maintenance of function throughout the heal- 
ing period difficult to accomplish without 
seriously jeopardizing the integrity of the 
suture line. 

It has been common practice in repairing 
large tendon ruptures to pull the retracted 
proximal fragment as far distalward as possible 
and to bring the distal fragment as far proxi- 
mally as it would come by some combination 
of manual traction and posture of the injured 
extremity. By this mechanism, and utilizing 
all of the shredded and lacerated tendon ends 
for suture pui^oses some sort of repair usually 
was accomplished. A surgically satisfactory 
repair rarely, if ever, was obtained. More 
often than not the suture line was precarious 


enough so that reinforcement and bridging of 
the imperfectly closed gap between the frag- 
ment ends by a free fascial graft or some heavy 
suture material was required before the repair 
would hold. Postoperative immobilization usu- 
allj' was mandatory. Often, especially following 
repair of the tendo achillis, it was ncccssarx' to 
apply the immobilization in the poorest pos- 
sible functional position. Continued function of 
the extremity during the healing period rarely 
was possible and the penalties of disuse and 
immobilization were inevitable and severe. 

This treatment program has produced re- 
sults that left much to be desired. The absence 
of any well documented end result reports in 
the literature suggests that most surgeons have 
not enjoyed conspicuous success in repairing 
these lesions. Logical evaluation of the problem 
in the light of basic surgical principles and the 
known physiology of tissue healing makes it 
clear that the best results cannot be e.xpected 
following any such regimen which violates 
every principle of surgical repair and the 
management of damaged motor-skeletal struc- 
tures. The optimum result following tendon 
repair requires accurate and snug apposition 
of healthy to healthy tissue without tension at 
the repair site, with a minimum of foreign 
material (whether suture material, fascia or 
dead tendon fibers) at the healing site and a 
maximum maintenance of function throughout 
the healing period. Major tendon repair has in 
the past been characterized bx' inaccurate and 
incomplete apposition of avascular and degener- 
ated tendon ends under considerable tension 
bj"^ means of many sutures, various forms of 
reinforcement and a postoperative program 
which abolished function throughout the heal- 
ing period. Therapy of this type is irreconcilable 
with good results. 

It has been pointed out in a previous report" 
that accurate and snug apposition of healthy 
to healthy tendon tissue with a minimum oi 
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tension on the repair and a minimum of foreign 
material in the healing site can be most nearly 
accomplished by means of the ingenious remov- 
able traction suture evolved by Bunnell' 
for the management of tendon injuries in the 
hand. His contention that the removable suture 
principle was applicable to the repair of other 
tendons suggested a method for improving tlie 
results in major tendon lesions and stimulated 
development of' the technic to be described. 
Some modifications of his technic were neces- 
sary. The presence of wires emerging through 
the skin coincident with motion of the part 
over a period of weeks would constitute a 
constant potential risk of infection. ' The 
retractile force of the muscles to be neutralized 
is many times greater in the major tendons 
than in the hand so that the countertraction 
required greatly exceeds that which can be 
provided by a button on the surface of the 
skin. Bunnell’s technic, therefore, has been 
modified so that complete skin coverage of the 
entire fixation apparatus and a solid bony 
structure rather than a button on the skin for 
anchorage of the main traction suture are 
provided. 

TECHNIC 

Repair oj the Tendo Acbillis. i. A posterior 
niidline incision over the distal one-half of 
the lower leg, curving laterally at a point 2 
cm. proximal to the os calcis to proceed distal- 
ward over the lateral surface of this bone to 
within 2 cm. from the plantar surface of the 
foot, (Fig. ic). Lateral curvature of the lower 
portion of the incision is important for two 
reasons: (i) The lateral surface of the os calcis 
requires exposure; (2) posterior midline shoe 
pressure upon the operative scar is avoided. 

*2. The ruptured tendon is exposed and the 
sheath incised in the midline from the level of 
the musculotendinous junction to the os calcis. 

3. The degenerated and lacerated end of 
each tendon fragment is debrided back to 
healthy tendon tissue. (Fig. lA, i.) 

4. A small area on the lateral surface of the 
os calcis is exposed, (Fig. ia, 2.) 

5. A drill is passed through the os calcis 
from lateral to medial. As it elevates the skin 
on the medial side of the heel a small stab 
wound is made. (Fig. ia, 3.) 

6. As the drill is withdrawn a long screw is 
passed through the hole from medial to lateral. 
The head end of the screw is left projecting a 


short distance through the medial stab wound. 
(Fig. IB.) 

7. A mattress suture of stainless steel wire is 
placed in the proximal tendon fragment in such 
a way that (i) the horizontal portion of the 
suture is at' the level of the musculotendinous 
junction and (2) a portion of the suture pre- 
sents upon the superficial surface of the tendon. 
It is at this point that the removing wire is 
fastened. 

8. The medial end of the suture is passed 
through the subcutaneous tissues and brought 
out through the medial incision. (Fig. ib, 3.) 

9. The proximal tendon fragment is pulled 
distalward by traction on the wire suture until 
apposition of the fragments has been obtained. 
The ends of the suture are then fastened to 
the screw. (Fig. ib, 2.) 

10. Insertion of the screw is then completed. 
This carries the medial end of the suture into a 
subcutaneous position along with the ^crew 
head. A small nut is screwed down to the lateral 
surface of the os calcis and the superfluous 
portion of the screw removed witli a wire 
cutter. 

11. Snug and accurate apposition of the 
fragment ends is completed by a few mattress 
sutures of fine silk, (Fig. ib, i.) 

12. A removing wire is fastened to the hori- 
zontal portion of the main suture. This is left 
about I inch in length and a split lead shot 
clamped to the end. (Fig. ib, 4.) 

The wound is closed in layers over the entire 
fixation apparatus. Both ends of the bolt and 
the lead shot on the removing wire occupy a 
relatively subcutaneous position and remain 
easilj'' palpable. Removal requires a small 
incision at each of these three palpable points. 
Local infiltration with procaine hydrochloride 
provides adequate anesthesia for this purpose. 
The terminal ends of the main suture are 
divided and the bolt mechanism unscrewed and 
removed through the two distal incisions. The 
lead shot is then identified bj* palpation and the 
remainder of the apparatus withdrawn through 
the proximal incision by traction on the remov- 
ing wire 

Repair oj the Quadriceps Mechanism. An 
operative technic similar to that described for 
tendo achiilis lesions has been utilized for the 
repair of various tendon ruptures at the knee. 
In tears of the quadriceps tendon the traction 
suture is placed at the musculotendinous junc- 
tion and anchored to a bolt through the patella, 
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Fig. I . a, technic for repair of tendo achillis. a, the rupture is exposed and 
the tendon ends debrided back to healthy tissue (1). A small area on the 
lateral aspect of the os calcis is exposed and a hole drilled transversely 
through the bone from lateral to medial (2). A small stab wound is 
made at the point of emergence of the drill on the medial side of the 
hole (3). A mattress suture of stainless steel wire is placed through the 
proximal tendon fragment at the musculotendinous junction (4), 



Fig. I. b, a long screw is passed through the drill hole from medial to lateral (3). The 
proximal fragment is pulled down into position and the ends of the mattress suture at- 
tached to the screw (2). Apposition sutures of fine silk complete the repair (i). A twisted 
removing wire to which is attached a split lead shot is fastened to the proximal loop of the 
main suture (4). c, insertion of the screw bolt is completed. A small nut is screwed into the 
lateral side of the os calcis and the superfluous portion of the screw removed. The wound is 
then closed over the entire fixation apparatus. 
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(Fig. 2B.) In patellar tendon tears the suture is 
placed just proximal to the patella and anch- 
ored to a bolt through the tibial tubercle. (Fig. 

-2 A.) A suture placed at the musculotendinous 
junction and anchored to a bolt through the 
tibial tubercle has been utilized for temporary 


or brace are minimized and ambulation made 
safe and possible throughout the period re- 
quired for tendon healing. The results in four 
patients treated bj' removable traction suture 
appear in the accompanying table. (Table i.) 

Tendo achillis repairs are placed on a post- 




Fig. 2. Technic for repair of ruptures through the quadriceps mechanism. 
A, repair of rupture distal to patella; n, repair of rupture proximal to the 
patella. 


protection of the reconstructed quadriceps 
mechanism during the healing period following 
removal of the patella. 

Postoperative Management. At all opera- 
tions for repair of the quadriceps mechanism, 
just prior to skin closure, the knee joint is 
passively flexed to determine the arc of motion 
possible before significant tension occurs at the 
repair site. Usually this is in the neighborhood 
of 30 degrees from full extension. Postopera- 
tively the extremity is put at complete rest for 
forty-eight to seventy-two hours and then 
placed in balanced suspension. All joints except 
the knee are mobilized fully. The knee is 
mobilized throughout the arc predetermined 
at operation, ^^'hen the operative wound has 
healed ambulation with weight-bearing is 
begun with the involved knee protected by an 
extension splint or brace. The internal fixation 
apparatus is removed eight weeks following 
operation. At the same time all external pro- 
tection is removed and progressive resumption 
of normal activities encouraged. As a result Oi 
early mobilization followed by subsequent 
continuous active function the penalties of 
restricting joint motion by the protective splint 


operative program determined by the indi- 
vidual circumstances of each case. One bilateral 
lesion required no external support but was 
prohibited from bearing weight until the fixa- 
tion was removed. Another patient was not 
allowed to bear weight until the fixation was 
removed because of a local infection around 
the bolt. A third patient was allowed to ambu- 
late with crutches and a raised heel as soon as 
the operative wound was healed. Two patients 
were allowed to ambulate in a plaster of paris 
walking boot following wound healing. Two 
other patients were made to walk on crutches 
with the repair protected by a removable plas- 
ter splint until the tendon was healed due to 
poor consistency of the tissues at the repair 
site. The fixation apparatus is removed from 
tendo achillis repairs six weeks following opera- 
tion. The knee joint required immobilization’dn 
none of the eight complete ruptures treated by 
a removable suture. The results appear in the 
accompanying table. 

CONCLUSIONS^ 

The results following surgical repair of major 
tendon ruptures by direct suture, reinforced or 
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not by fascial or other. h^avy sutures or free 
grafts, have been charaeterized by prolonged 
disability time due to stiff joints, weak muscles 
and often an incomplete eventual recovery. 

A method of internal fixation for such frac- 
tured tendons, utilizing the removable traction 
suture principle evolved by Bunnell, has been 
carried out in six lesions of the quadriceps 
mechanism and eight lesions of the tendo 
achillis. 

The results to date have been characterized 
by a more complete return to normal in less 
time than was previously possible. 

REFERENCES 

1. Bcnnell, S. Surgery of the Mancl. Pluladclphia. 

1044. Lippincott Co. 

2. McL.\ughun, H. L. Repair of ruptures through the 

Larger .tendons by removable staple suture. Arch. 

Siirs;., 52; 547-556, 1046. 

DISCUSSION 

Sterling Bunnell (San Francisco, Calif.): 
It is with pleasure that I listened to Dr. McLaugh- 
lin’s paper developing the use of removable stain- 
less steel wire in the repair of large tendons. This 
principle in repairing either small or large tendons 
allows us to avoid using chromic catgut or silk. 
The knots of the former are a repeated source of 
trouble. Silk is a foreign body about which a zone 
of cicatricial tissue undesirable at a tendon junc- 
ture always forms. 

Stainless steel wire for tendon sutures causes the 
least tissue reaction to produce adhesions. Tanta- 
lum is unfit as it is brittle and rough. After three 
or four weeks the suture should be withdrawn as by 
then the tendon has become physiologically united 
and any suture material is just an irritating foreign 
body. The suture whieh gives the least irritative 
reaction to form adhesions is the suture which is 
not there. 

Tendons pull from one end only, the muscle end, 
so the suture may be placed in only one of the ends, 
the two ends lying passivelj' apposed to each other. 
This suture may even be placed at a distance so no 
suture material is present at the juncture to inter- 
fere with healing or to cause adhesions. The suture 
is given firm anchorage outside the skin. 

I have used this method a great deal in hands and 
also for large tendons. Certain aspects should be 
mentioned: One is that when we place a suture in a 
tendon we must make sure it will withdraw. The 
hemostat attached to the tendon end is held 
firmly and the suture and pull-out wire are drawn 
back and forth until they run freely, just as we test 
a subcutaneous suture. 

A pull-out wire should not have a large loop as 
tissue maj" grow through it hindering its witli- 


drawal. To prevent this the loop should be closed 
but not too tightly as it may break. If the suture 
does not withdraw, a rubber band applied usuallj- 
delivers the wire over night; the tissues yield as 
does a cake of ice when a wire is held taut against it. 
To prevent tissue from growing in between two 
strands of the pull-out wire, these are merely 
twisted a little. 

If the patient is allowed to be ambulator^', it is 
extreme^ important to immobilize the anchorage 
of the wire completely. When a wire passing 
through the skin is fastened to a button or shot it 
will, because of motion, break unless held firmly b^"- 
adhesive. As yet I have not encountered infection 
from the wire, but this is possible in the presence 
of motion just as is so frequentR found about pins 
placed in bones. Dr. McLaughlin immobilized by 
using a screw placed in the calcaneus. I have 
placed a wire around the calcaneus. 

The use of withdrawable stainless steel suture has 
wide application, having been proved successful 
in closing abdomens, uniting tendons to bones in 
hands and feet and in joining ligaments in any 
region. Complications from silk or chromic cat- 
gut are avoided and strong union is maintained 
until physiologic union takes place. Adhesions are 
reduced to a minimum. In fixing tendons to feet, 
one can drill right through the bone, pass the wire 
through the drillhole and fasten it to a button on 
the sole. This is a quick way of attaching tendons 
to bones anywhere in the body, drilling through 
the bone and passing the wire on through the limb 
to be anchored externally. When a fascial graft is 
placed, as at the acromioclavicular joint or around 
a dislocated radial head, the fascia is not strong at 
first, so a stainless steel wire following the fascia 
around the bone may be used to hold the joint in 
place until the fascia is viable and strong. With a 
local anesthetic, as Dr. McLaughlin stated, the wire 
can then be removed. 

J. Huber Wagner (Pittsburgh, Pa.): Dr. 
McLaughlin asked me to discuss this paper and I 
am very glad that Dr. Bunnell was here to open it 
rather than myself, because I am sure his remarks 
were more pertinent than mine will be. 

Dr. McLaughlin has shown us a very nice 
adaptation of the principles of the use of stainless 
steel wire for tendon repair as advocated by Dr. 
Bunnell. In these particular injuries, in my experi- 
ence, I have found these so-called spontaneous 
ruptures to come in the middle or old-age group. 
In j'outh and young adults the cases that we see due 
to steel cuts, both of the quadriceps and the tendo 
achillis, the repair is easier and healing early; but in 
the aged and middle-age group, this method per 
mits, as has been shown by Dr. h'lcLaughlin, the 
use of the part or the muscles within the physio- 
logic limit, so that the atrophy that rapidly takes 
place in these individuals is not necessarily elimi- 
nated but is certainly cut down to a marked degree. 
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Very often, one sees the after-results in these 
ruptured tendons that have been repaired by the 
use of black silk and other material, with suture 
only at the site of fracture, with prolonged immo- 
bilization and then later a deformity and painful 
tumor at the site of the repair. This latter needs 
exploration with plastic resection. The tumor is 
usually of a zanthomatous nature. With removal of 
the foreign body and tumorous tissue, the function 
is improved and the pain material^ cut down. 

In the use of the transfixation pin or bolt, I 
would suggest rather the use of a properly measured 
stainless steel screw with enough projection on 
either side of the patella or the os calcis. This would 
give enough anchorage for the wire when applied 
and would then permit easier removal at a later 
date. I offer this as a suggestion to Dr. McLaughlin. 

Harrison L. McLaughlin (closing): I would 
like to re-emphasize the point Dr. Bunnell brought 
out about twisting the remo\-ing wire. V''e have 
made this a routine procedure ever since it was 
found necessarj^ to re-operate on one patient in 
order to disengage an untwisted removing wire 
which had become embedded in newl^’ formed 
tissue. It takes but a few seconds to twist the wire 
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and eliminate such a possibility. A bolt or screw is 
used as the anchorage point for the traction suture 
because this form of fixation has been found easiest 
to remove. If the suture is placed through a drill 
hole in the bone, most of its tension is exerted at 
either extremity of the hole. It has been believed 
that under such circumstances the wire might cut 
through the bone because of the strength of the 
opposing muscle forces when dealing with the 
lesions of the larger tendons. 

In the early cases an attempt was made to make 
the bolt exact in length. However, it was so east’ 
to remove the superfluous portion that it has now 
become a routine practice to use a longer screw 
than necessary and cut it down to exact length 
with a large pair of wire cutters after it is in 
place. 

I expected to be asked whether or not the wire 
suture has shown any tendenej- to cut through the 
tendon proximal to the repair site. It has not done 
this in any case. This is probably due to the fact 
that the suture is placed through healthy tendon 
tissue as far proximal to the rupture as is possible, 
and to the fact that it is exposed to intermittent 
rather than constant tension. 
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P AIN and post-traumatic edema arc per- 
plexing problems lor the surgeon. The 
osteoporosis associated with edema which 
appears at a later date is more troublesome. 
During the past year in an attempt to solve 
these problems we have given 303 intravenous 
procainet infusions to 140 patients sufl'ering 
from trauma. Some of our results seem to 
indicate that procaine administered intra- 
A’enously does lessen the edema and pain. For 
a time we were of the impression that the heal- 
ing process was accelerated; however, the 
number of cases is too few to warrant any 
definite conclusion. 

Following trauma the response of the tissues 
is a defense mechanism. The vasospasm and 
tlie exudate which are found at the site of 
trauma subside in the majority of instances at 
tlie conclusion of the healing process. If, how- 
ever, the vasospasm and the edema persist, 
an irritative focus is said to exist. In most of 
our patients we believe that we were able to 
alter the reflex arc which produces these mani- 
festations so that pain, spasm and edema were 
reduced, ^^'e believe, too, that the healing 
process was accelerated. 

P.XTHOLOGIC PHYSIOLOGY 

It is the consensus of opinion that histamine- 
or a histamine-like substance* is liberated at 
the site of trauma and that a three-fold com- 
plex result follows: (i) hyperemia; (2) increased 
permeability of the vessels and (3) increase of 
the local lymph and venous circulation.'* 
Histamine is said to act as a persistent stimulus 
to the sensory endings of the terminal axon 
branchings. The chemical and structural simi- 
larity between acetycholine, choline and pro- 
caine, which is a local anesthetic, has been 
shown.* Since it is agreed that vasodilatation 


will relieve the pain syndrome, it must be 
concluded that histamine is not an efl'ective 
producer of acetycholine at the terminal 
junction of the axon branchings because of (i) 
the failure of hyperalgesia to appear about the 
site of trauma following local injury while 
a local anesthetic holds and (2) experimental 
evidence of vascular contractions prevailing 
over local vasodilatation due to histamine.*'® 
It should be noted that there is some experi- 
mental evidence as to the existence of a spinal 
outflow of parasympathetic fibers which can 
produce a cholinergic response by reflex 
stimulation of a depressor nerve."’* 

^^ hether one calls the reaction a local dis- 
order or reflex® the nervous responses are the 
same. The irritation of the nerves of the skin, 
muscles and blood vessels produce a vaso"- 
spasm.*”"*® Vasospasm plays an important role 
in the mechanism of pain.**’*'* This reflex may 
spread centralh' to involve entire limbs.®’**’*® 
It has been reported that renal anoxia was found 
following trauma of an extremity as a result of 
stimulation of the sympathetic nerves of the ex- 
tremity rather than the peripheral circulation.*" 
Edema following injury is due to (i) capil- 
lary permeability and decompensation and (2) 
increased collateral circulation. Histamine in- 
creases the permeability of capillaries.**’*® The 
dysfunction or decompensation is due in part 
to venous congestion. In the pathologic- 
state the capillary membrane ma}’ become as 
permeable to colloids as it formerly was only 
to ions.®*-®® It is postulated tl at the increased 
blood flow in the injured extremity results from 
resistance by edema to the passage of oxygen 
into the tissues; that the effect of this in addi- 
tion to (and in spite of) increased blood flow 
is tissue anoxia.®^ Leriche has demonstrated the 
extensiveness of the collateral circulation®* and 
others have shown the establishment of arterio- 
lar-venular anastomosis.®®’*® 

Direct treatment to the affected neuron is- 


t Procaine used in this study -^was- “Novocain,” 
generously supplied by the Department of Medical 
Research, Winthrop Chemical Co., N. ^ ., N. \. 


* From the Traumatic Surgical Service of the Reconstruction Hospital Unit, New \ ork Post-Graduate Medical 

School and Hospital. 
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the treatment of choice.®' Local infiltration of 
procaine at the site of trauma,®- ®''' although 
satisfactory, presents manj' disadvantages in 
that complete anesthesia is not always accom- 
plished; “after pains” are usualK- present and 
frequent repetition is required. Knowing that 
at the site of trauma capillary permeability 
would allow procaine to enter the tissues it was 
believed that the vascular approach would 
produce better and more rapid results. 

One is familiar with the boggy, cold and pain- 
ful ankle following a Pott’s fracture, wherein 
the disability of twelve to fourteen weeks or 
longer is anticipated, due not so much to the 
failure of bony union as to soft tissue changes 
with mild or severe vasospasm and osteoporosis 
of various degrees.®' To summarize, we believe 
a prolonged stimulation of pain impulses 
reaching the injured, irritable, non-insulated 
sensory neuron through an antidromic reflex 
arc may perpetuate itself in a vicious circle of 
reflexes. The constant circling within the intcr- 
nuncial pool' will include the sympathetic motor 
neuron cells in the lateral horn. Vasospasm at 
the 'arteriolar and venular portions of the 
capillary increases the filtration pressure with 
the formation of edema and swelling. Anoxia 
and cyanosis increase capillary permeability 
and edema. There are three sensory levels: the 
primary or peripheral, the secondary or spinal 
and the tertiary or cerebral. Although treat- 
ment of the primary neuron is advocated, many 
have attacked the secondary neuron or sym- 
pathetic pathway.®® Procaine injection adminis- 
tered intravenously blocks the primary neuron 
at the source of irritation. It has been proven 
that procaine given intravenously will be con- 
centrated seven to eight times more in trauma- 
tized tissue than in normal tissues.®® 

Dosage. The dosage we have employed is 
the “procaine unit”:'-®" 4 mg. of procaine 
hydrochloride per kilo body weight dissolved 
in an isotonic saline solution to make a o.i 
per cent (i: 1,000) solution to be administered 
in a twenty minute period. Using the flowroter,®® 
an instrument which measures the number of' 
cc. of solution entering the patient’s vein per 
minute, the administration is simplified and 
controlled. The error factor by this method is 
less than of i per cent. 

CLINICAL DATA 

All our cases were treated as outpatients or 
inpatients. No premedication such as barbitu- 


rates was given. No sensitivity to procaine has 
been found in over 2,000 infusions given for 
various conditions. In this scries of traumas the 
youngest patient treated was seven years of age 
and the oldest was seventy-nine. 


TahLe I 


ClassiCiciilion 

No. of 
Cases 

No. of 
Infusions 

ITacturcs 

55 

91 

Post reduction arthralgia 

8 

33 

Sprxuns 

14 

14 


Intervertebral disc 

7 

14 

Myofascitis 

18 

46 

Traumatic arthritis 

7 

24 

Causalgias 

30 

80 

.Miscellaneous liicerat ions 

1 

' 

Tot.-d 

140 

303 


Tabic I represents the number of cases 
treated in this series with the number of injec- 
tions given in each subdivision. The fractures 
treated were seen within twenty-four to fortj"- 
eight hours after trauma, the variation in time 
representing the period between the time of 
trauma and the admission to the hospital. 

Fractures. The fiftj'-five cases represented 
fractures of various tjqjes, excluding com- 
pound fractures, and involved most parts of 
tlie body. Thirty patients were given procaine 
infusions prior to reduction with considerable 
relief of pain but in onl5’' two cases was reduc- 
tion possible under this anesthesia. It should 
be noted that procaine given intravenously 
is not satisfactory as an anesthetic. The other 
twenty-five patients were treated postreduction 
and all had immediate relief of pain to a greater 
or lesser degree. The repetition of infusions was 
necessaty because, although the pain which 
returned was very mild, complete relief was 
desired. Postreduction sedatives were not 
necessary. 

CASE REPORTS 

The following cases are tjqjical in our series: 

Case i. No. 36259. E. M., a sixty-one .year old 
female, a schoolteacher, fell and injured her left 
wrist sustaining a CoIIes’ fracture as well as a 
fracture of the styloid of the ulna with displace- 
ment. Reduction was accomplished under general 
anesthesia and plaster of paris splints were apph'ed. 

The first day after the accident the patient 
complained of throbbing, burning pain in the left 
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wrist and hand. Examination revealed marked 
swelUng of the fingers and dorsum of the hand 
and inability to move her fingers. The weight 
of the patient was 50 Kg. and she was given 200 cc. 
of o.i per cent procaine hydrochloride solution. 
Immediately following the infusion there was 
marked lessening of pain and she was able to move 
her fingers more freely. The patient stated on the 
third day that she had no pain. The edema had 
subsided requiring readjustment of splints. Ten 
days after the accident a radiologic examination 
revealed early callus formation. Splints were dis- 
carded and earlj- motion was encouraged. Fourteen 
days after admission the patient reported that 
she was doing housework without pain except 
when extreme flexion or extension of tlie wrist 
was required. A procaine infusion was given and 
active and passive extension and flexion of the 
wrist was accomplished without pain. Six weeks 
after the accident occurred’ tlie patient was dis- 
charged with no evidence of disability. 

Case ii. No. 37715. M. F., a forty-three year 
old female clerk, tripped and fell injuring her left 
ankle twenty-four hours prior to admission. Exami- 
nation revealed a markedly swollen and edematous 
ankle and foot. Radiologic examination revealed 
a non-displaced transverse fracture tlirough the 
distal end of the fibula. Her weight was 65 Kg. 
and 260 mg. of procaine Itydrochloride were admin- 
istered intravenously. There was immediate relief 
of pain and active motion in the ankle caused no 
pain. Plaster of paris splints were applied. 

Three days later procaine infusion was repeated 
because of slight pain and a plaster casing was 
applied. After twelve days the casing was removed 
and radiologic examination revealed partial obfiter- 
ation of the fracture line. Tlie patient was able to 
wear a shoe and able to walk. There was no pain 
twenty-one days after admission. Only slight 
dependent edema could be noted. Radiographic 
examination revealed healing of the fracture. 
Six weeks after the accident the patient was 
diseharged. 

Postr eduction Arthralgia. There were six 
patients with dislocation of the shoulder and 
two with dislocation of the elbow. They were 
all reduced under general anesthesia and had 
severe postreduction pain and limitation of 
motion. The elbow cases, in addition, had 
severe swelling due to hemorrhage. Procaine 
administered intravenously produced immedi- 
ate relief of pain in all instances. Repetition 
was deemed necessary in order to diminish 
muscular spasm. 

Case hi. No. 3644S. R. M., a twenty-five 
year old male delivery boy, fell injuring his right 
shoulder. Reduction was accomplished under gen- 


eral anesthesia and the arm was fixed to the chest 
wall and the forearm suspended. 

One day later his weight was determined as 
64 Kg. and 256 mg. of procaine were given for the 
severe shoulder pain. He obtained immediate 
relief. The next day procaine infusion was given, 
the bandage removed and active motion started. 
Slight restriction of motion was noted. Four days 
after the accident active motion was equal to the 
opposite extremity e.xcept for slight muscular 
spasm. Procaine infusion was given. The patient 
returned to work on the seventh day following the 
accident symptom-free and on the twenty-first 
day after the injury he was discharged with no 
evidence of disability. 

Case iv. No. 36438. A. K., a thirty-nine year 
old male accountant, slipped on the ice and sus- 
tained posterior dislocation of the left elbow. 
Reduction was accomplished under general anes- 
thesia. Edema and hemorrhage were so severe 
that upon flexion of the elbow obliteration of the 
radial pulse was noted. His weight was 68 Kg. and 
272 mg. of procaine were administered. The throb- 
bing pain was relieved and passive flexion could 
be accomplished without obliteration of the radial 
artery. 

The second week after the injury there was 
marked reduction in the swelling and edema about 
the elbow. There was a 10 per cent limitation in 
flexion and extension. Procaine infusion was given. 
The patient returned to work three weeks after 
the accident and e.xtension was restricted 10 
degrees; flexion was normal. The patient was dis- 
charged symptom-free six weeks after the injury 
occurred. The total number of infusions was eight. 

Sprains. AH these cases involved the ankle 
and radiographically revealed no evidence of 
fracture. The reduction of pain and the in- 
crease in mobility were noted immediately after 
an infus.ion of procaine. Repetition was not 
required and patients were symptom-free 
during the period of observation. 

hitervertebral Disc Rupture. All of the cases 
in this series were found to have rupture of the 
intervertebral disc at operation. Procaine 
administered intravenously does not relieve 
the pain or spasm in this condition. These' 
cases are typical of the pain syndrome due 
to direct pressure. It has been reported^ that 
this method is being used as a differential 
diagnostic aid in determining low back pain. 

Myofascitis. The low back pain syndrome 
due to an inflammatory condition responds 
very satisfactorily following the intravenous 
administration of procaine. The reduction of 
pain and the diminution of spasm were noted 
immediately. The relief of pain is immediate 
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and usually lasts several days at which time 
the pain that does return is considerably less. 
The average patient requires approximately 
three infusions in a two week period. Observa- 
tion of these few patients for two months 
following the beginning of the treatment 
revealed no recurrences. 

Traumatic Arthritis. In a recent report"^-^® 
we discussed the dramatic relief of pain and 
increased mobility in traumatic arthritis. The 
following case is typical in the scries; 

Case v. No 35058. H. R., .a thirty year old 
single male clerk, sustained a fracture through the 
left elbow joint two years jirior to admission. He 
suffered a great deal of pain and limitation of 
motion. His weight was 50 Kg. and he received 
200 mg, of procaine. The relief of the pain and 
spasm was immediate. For the past six months 
there has been no recurrence of pain or disability 
in the left elbow joint. 

Causalgias. The symptom complex of reflex 
sympathetic dystrophy has always been a 
challenge to the surgeon. The cfl'cct of procaine 
administered intravenously in these patients 
is dramatic The action of procaine given 
intravenously is at the primary or peripheral 
neuron. 

Case vi. No. 20319. E. F., a thirty-nine year 
old single female clerk, sustained a sprain-fracture 
of the cuboid of the right ankle one j-ear prior to 
admission. She had pain, swelling, hyperhydrosis 
and marked sensitivity to thermal changes. 
Examination revealed a mild cyanotic swelling 
over the dorsum of the foot with marked sensitivity 
to pressure and examination. Radiographic exami- 
nation showed osteoporosis of the metatarsal 
bones. Her weight was 60 Kg. and 240 mg. of 
procaine were given intravenously. There was 
immediate relief of pain and tenderness and there 
was a return to normal of the color of the skin. It 
is now six months since her first and only infusion 
and there has been no return of symptoms. Radio- 
graphic examination three months ago revealed 
no evidence of osteoporosis. 

Miscellaneous. There was one patient with 
a laceration of the dorsum of the hand which, 
in our ear^^ investigation, we attempted to 
repair under intravenous procaine analgesia. 
The operative repair was performed without 
difficulty and without pain. This patient is 
mentioned as a suggestion in the management 
of severe lacerations in which general anesthesia 
is contraindicated or regional anesthesia not 
feasible. 


;CO.MMEXTS 

Most peripheral pain is bound to cause a 
reflex vasoconstriction in the same and also in 
other vascular areas. That vasospasm inter- 
feres with the normal healing process is well 
established. In the limited number of our frac- 
ture eases in which intravenous procaine was 
used, the early manifestations of increased 
mobility', relief of pain, evidence of earR callus 
formation in some instances, as well as the 
obliteration of fracture lines, prompted us to 
investigate the healing process of fractures in 
experimental animals. Our first preliminarj' 
studj' in forty rabbits whose femurs were frac- 
tured and the animals sacrificed at stated 
intervals has revealed no difference in the for- 
mation of osteoid tissue, calcification or callus 
formation. Twenty of these rabbits were 
treated as controls. Histologically there was 
no change in the soft structures at the site of 
trauma. Radiographic comparisons were not 
eonclusive. Despite the discouraging experi- 
mental results further investigation along the 
above mentioned lines is the subject of our 
present study. 

SUMMARY 

Tliere is evidence, as a result of our investi- 
gations, that interference with the reflex arc 
established following trauma will hasten the 
recoverx' and rehabilitation of the injured 
individual. 

CONCLUSIONS 

1. Intravenous procaine is a safe hospital 
procedure provided the administration is 
controlled. 

2. Relief of pain and spasm has produced 
beneficial results. 

3. The action of intravenously administered 
procaine in the healing of fractures is the sub- 
ject of present stud3L 

4. Earty rehabilitation is helped b\' this 
method. 
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KIR8CHNER WIRE TRACTION IN ELBOW AND UPPER 

ARM INJURIES* 

Frederick M. Smith, m.d. 

Neiv York, Neiv York 


F requently certain injuries in the re- 
gion of the elbow require something more 
be done than simple closed reduction of 
the fracture followed by immobilization for a 
set period of time. Not only is it necessary to 
alter the usual form of conservative treatment 
in order to obtain a better reduction and to 
retain as much function as possible in the joint, 
but it. is imperative that serious complications 
such as Volkmann’s ischemic paralysis, myosi- 
tis ossificans and permanent nerve injuries be 
avoided. The routine use of the Jones position 
of acute flexion of the elbow is not only too fre- 
quently used after reduction is obtained, but 
one might surmise from reading some of the 
older text books that this position was advo- 
cated for the purpose of reducing the fracture. 
Under no circumstances should acute flexion 
be used to reduce a badly displaced supracon- 
dylar fracture of the humerus and even after 
reduction this position should not be used if it 
interferes in any way with the radial pulse. If 
this rule were followed, an ischemic paralysis 
would very rarely result. Myositis ossificans 
could largely be avoided if repeated unsuccess- 
ful attempts at closed reduction were not 
carried out and if passive motion, forceful 
stretching exercises, etc., were not given subse- 
quently in the false belief that they assist in 
rapid recovery of function. Permanent nerve 
injuries could likewise be lessened by early re- 
duction which does away with compression of 
the nerve or by the omission of repeated at- 
tempts at reduction which may cause addi- 
tional trauma during each procedure. 

An attempt has been made during the sixteen 
5’^ears between 1930 and 1945 at the Presbj'- 
terian Hospital, New York City, to study a 
particularly useful method of treatment in a 
large number of cases and the results of this 
study are highly gratifying from the standpoint 
of immediate care of the patient and also from 
the late follow-up results. 

The method of Kirschner wire skeletal trac- 


has been considered bj' the members of the staff 
of the Fracture Service to answer many of the 
difficult problems in the treatment of elbow and 
upper arm injuries that could not otherwise be 
readily or safely solved. This method of skeletal 
traction as applied through the olecranon proc- 
ess of the ulna has been used extensivelj' in 
two groups of cases. The first group consisted 
entirely of the more serious type of supracon- 
dylar (or transcondylar) fracture of the lower 
humerus in children. The second group of cases 
included a rather wide variety of injuries in the 
lower extremity of the humerus, the humeral 
shaft and upper extremity of this bone, largely, 
but not entireR in adults. In the first group of 
supracondjdar fractures in children the method 
-has been most satisfactory and has frequently 
been the only safe method available. It might 
be well to explain that much the same form of 
treatment and possibly equally good end results 
may be obtained b}' means of the Dunlap 
method of skin traction. The reason >ve have 
not tried this latter method extensively is be- 
cause we got started on the Kirschner wire form 
of traction several years prior to the use ot 
Dunlap traction and found it so satisfactory 
and in some ways preferable to the other 
method that we have continued its use. 

The second main group of cases treated with 
Kirschner wire traction has been very satis- 
factory in particular tjqjes of injuries, but much 
less so in others. An anaE^sis of the cases has 
convinced us that the method, even if not com- 
pletely satisfactory as a means of maintenance 
of reduction, may have considerable advantage 
as an ante-operative or postoperative adjunct 
to surgery. These cases will be discussed further 
on in this paper. 

THE USE OF KIRSCHNER TRACTION IN SUPRA- 
CONDYLAR FRACTURES OF THE HUMERUS 
IN CHILDREN 

Approximately 60 per cent of all children's 
supracondjdar fractures are of a mild variety 
with little or no displacement of the distal 


tion, though not originated at this institution. 

From the Fracture Seduce of the Presbyterian Hospital and the Department of Orthopedic Surgery, College oi 
Physicians and Surgeons, Columbia University, New York, N. Y. 
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fragment. These require either no reduction or 
merely flexion and splinting in this position. In 
these- the loss of position of the distal fragment 
is mainly angulation rather then actual shift of 
the fragment. The remaining 44} per cent of 
supracondylar fractures in children are serious 
from the standpoint of displacement and soft 
tissue swelling. The surrounding soft part dam- 
age is directly proportional to the type and 
amount of displacement of the fragments. All 
of these require reduction and the sooner that 
this is accomplished and the more completelj’^ it 
is accomplished, the better are the chances for 
overcoming any circulatory embarrassment. Of 
these supracondylar fractures requiring reduc- 
tion about 75 per cent can be reduced ade- 
quately by traction and manipulation under 
general anesthesia, and the reduction can be 
maintained by immobilization of the elbow in a 
posterior molded splint in flexion to a degree 
which will not compromise the radial pulse. 
However, about one-fourth of these serious 
supracondylar fractures (comprising approxi- 
mateE'- 10 per cent of all supracondylar frac- 
tures) are extremely serious cases even when 
treated by skilled surgeons and in well equipped 
hospitals or clinics. The reasons for this are: 
(i) Immediate circulatory damage and the 
possible threat of Volkmann’s ischemia; (2) 
diflrculty in reducing and maintaining reduc- 
tion of the fracture; (3) frequency of other asso- 
ciated lesions to bone or the surrounding soft 
parts; (4) late deformity with reversed carrying 
angle at the elbow and (5) myositis ossificans. 

How many times has one met with such difli- 
culties? The answer is “all too frequent” if one 
has treated more than a few dozen such frac- 
tures in children. It is very disconcerting to find 
difficulty or inability to reduce such a fracture 
adequately or to be able to reduce it, and to 
discover that an attempt at flexion results in 
diminution or obliteration of the radial pulse. 
Even if reduction and flexion for maintaining 
the reduction be accomplished, it not infre- 
quently follows that some hours later the pulse 
becomes feeble or absent owing to delayed 
swelling around the elbow or to constrictive 
bandages holding the splint in place. Such a 
condition, if allowed to persist, will almost 
certainly lead to Volkmann’s ischemia — a 
major catastrophe. To remove the bandages 
and splint and to decrease the amount of flexion 
in order to bring back the pulse will almost cer- 
tainly allow re-displacement of the fracture 


fragments. It should be emphasized that Volk- 
mann’s ischemia is not alwaj's the result of 
flexion, splinting or tight bandaging. It ma}’- 
occur without anj' treatment having been in- 
stituted. There are also times when the surgeon 
is “up against it,” because there are other frac- 
tures in the same extremitj-; or because the 
supracondylar fracture was originalh" com- 
pounded (contaminated) and acute flexion of 
the elbow makes it difl'icult or impossible to 
inspect or dress the wound without fear of los- 
ing the reduction. 

In the more serious cases we have resorted 
to the use of Kirschner wire traction and over- 
head suspension and have formulated four 
criteria necessitating the use of this method. 
These are: (i) Where it is impossible to reduce 
the fracture by any other closed form of manip- 
ulation; (2) where it is possible to reduce the 
fracture, but impossible to maintain the reduc- 
tion b3^ plaster splint or other means; (3) where 
there is circulatorj^ impairment either before or 
after reduction (excessive swelling, weak or 
absent pulse and a question of impending 
Volkmann’s Ischemia); (4) where there are 
other associated lesions in the same extremitj'’, 
sucli as additional fractures, nerve injuries or 
where the original supracondjflar fracture is 
compounded. 

METHOD OF INSERTION OF KIRSCHNER WIRE 

The insertion of the Kirschner wire should be 
carried out under strict aseptic technic. In chil- 
dren it is best to do this under general anes- 
thesia, because of pain in handling the arm 
during the insertion and the setting up of the 
traction and suspension apparatus. The entire 
elbow region should be shaved, cleaned with 
soap and water and painted with iodine and 
alcohol. An assistant maintains gentle traction 
on the forearm, and sterile towels are draped 
over his hands. A small incision is then made 
approximateK' i inch or slightlj" more below 
the tip of the olecranon process of the bone on 
the ulnar side to avoid damaging the epiplu'seal 
plate. A large bore. No. 1 5 gauge needle is then 
inserted in this incision until its point reaches 
the posterior crest of the ulna; while holding 
the point of the needle on the bone the operator 
then moves the entire needle volarlj' in order 
to displace the muscles and the ulnar nerve 
awa3' from the point of the insertion of the 
Ivirschner wire into the ulna. A sterile assistant 
must then hold this needle point against the 
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bone and keep the needle in a plane parallel to 
the posterior aspect of the forearm. The opera- 
tor uses the needle as a cannula, inserting the 
Kirschner wire through it, and then drills the 
latter through the bone. When the point of the 
needle bulges beneath the skin on the lateral 


traction, following which the improved position 
can be maintained by the traction. As swelling 
and induration rapidlj’^ subside it is frequently 
possible to have the patient begin mild active 
exercises for the elbow while still in traction 
and with complete saiety. As soon as -x-ray 



Fig. I . Sketch demonstrating use of overhead traction and suspension by means 
of a Kirschner wire inserted through the olecranon. Weight (() prorides trac- 
tion upon the lower humeral fragment ria olecranon in a distal and fonvard 
direction. The amount of weight necessarj'- is usually between 4 to 6 pounds, 
depending upon the size of the child. Bodj' weight acts as countertraction. 
Swathe (a) supports the forearm. Weight (a) counterbalances the forearm and 
assists in e.xercising the elbow joint while still in traction. Tlu's weight usually 
amounts to 2 to 3 pounds. Swathe (b) is not always necessary but may be 
applied if additional pull on the pro.rimal humeral shaft is desired in a pos- 
terior direction. \\'^eight (b) should be 2 to 3 pounds. If rotation of the frag- 
ments needs correction, this may be accomplished bj' changing the horizontal 
a.xis of the forearm by shifting the pulley about Swathe (a) toward the head 
or foot of the bed. 


side, a small nick is made over this and the 
wire brought out on this side. The needle is then 
removed, the skin wounds are covered with 
small sterile dressings and a jmke and tightener 
are then applied to the Kirschner wire. The 
yoke is then rigged up for traction and suspen- 
sion as shown in Figure i. 

It is sometimes advisable after twenty-four 
or forty-eight hours of this traction, if the re- 
duction is not completely satisfactorj" and there 
remains either some posterior displacement of 
the lower humeral fragment or rotary deform- 
itj', to give the patient a general anesthetic and 
again manipulate the fracture while it is still in 


films show good evidence of callus formation 
along the posterior aspect of the humerus, the 
distal fragment will no longer slip out of posi- 
tion and the Kirschner wire may be removed. 
The elbow should then be immobilized in a 
posterior molded splint in moderate flexion as 
though it were any other fracture reduced and 
thus splinted. The swelling will have diminished 
to such an e.xtent b}^ this time that one no 
longer need worrj' about development of Volk- 
mann’s ischemia from mild flexion. The average 
duration of time that these patients have been 
kept in Kirschner wire traction has been ap- 
proximately thirteen days. 
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ADVANTAGES OF KIRSCHNER WIRE OVERHEAD 
TRACTION AND THE REASONS FOR ITS SUCCESS 

1. The patient is hospitalized and under con- 
stant observation. 

2. He is in bed and is unable to fall and re- 
injure himself. 


ANALYSIS OF CLINICAL CASES TREATED BY 
KIRSCHNER WIRE TRACTION 

Group A. Supracondylar Fractures of the 
Humerus in Children. From 1930 to 194.5 in- 
clusive there have been 402 fresh cases of supra- 
condjdar fracture of the humerus in children 


Table i 


SUPRACONDYLAR FRACTURE IN CHILDREN 

A. Inability to reduce fracture by other closed 

methods. _ 2, 3, 4, 10, 14, iS, 26, 32, 36, 38, 39 

B. Inability to maintain reduction by flexion and 

plaster fixation. i, 9 , u. 13. 16. 19. 21, 22, 25, 29, 30, 34, 35 

C. Severe circulatory impairment prior to or after 

closed reduction. 6, 7, 8, (9), 15, (19), 20, (22), (24), (25), (26), 28, (30), 37 

D. Associated lesions (compounding of fracture, 5 (compound) 

other fractures, or nerve lesions). (lo) (fracture shaft of radius and ulna) 

12 (compound fracture of wrist) 

17 (compound; post, interosseus nerve palsy) 

23 (compound) 

24 (fracture at wrist; post, interosseus nerve palsy) 

27 (compound) 

31 (compound; radial and ulnar nerve palsies) 

33 (compound) 

(37) (median nerve palsy) 

The case numbers are grouped according to the principal reason whj- Kirschner wire traction was used in 
each. Numbers in parentheses are grouped according to additional reasons for use of the treatment. 


3. Skeletal traction is employed which is 
much more eflicient than skin traction in ob- 
taining as well as maintaining reduction of the 
fracture. 

4. The injured part is held in high elevation 
which permits venous and lymphatic drainage 
to be assisted by gravity, thus permitting rapid 
decrease in swelling. 

5. The Jones position of acute llexion is un- 
necessary to maintain reduction and thereby 
circulatory impairment is lessened. 

6. There is no necessity for any constricting 
dressings to maintain position of a splint. 

7. The method is painless and thus of ex- 
treme importance in children. 

8. It allows early active elbow motion with- 
out the danger of complete loss of position of 
the fragments. 

9. The anterior aspect of the elbow region is 
accessible at all times for dressings of a com- 
pound wound. 

10. The method does not interfere with re- 
duction or immobilization of associated wrist 
or forearm fractures. 

11. It also permits the use of a cock-up splint 
for the wrist and hand in the event of an asso- 
ciated radial nerve injury. 


treated on the Fracture Service of the Presby- 
terian Hospital, New York City. Old cases with 
complications or malunions have not been in- 
cluded in this number. Of the 402 fresh injuries 
of this type thirty-nine cases (or 9.7 per cent) 
have been considered serious enough to warrant 
treatment b}'’ over-head skeletal traction. It has 
not been our practice to operate upon 
supracondylar fractures for the purpose of ob- 
taining open reduction of the fragments or for 
the relief of impaired circulation except in ex- 
tremely rare instances. The results of this study 
clearly demonstrate that open operation is un- 
justified in this type of fracture in general. With 
the e.xception of six cases of compound fracture 
in which operative debridement was a neces- 
sity, only three patients (0.75 per cent) of the 
entire 402 cases had open operation performed 
upon them. 

One frequently hears discussed the necessity' 
for open reduction where wide displacement of 
the fracture fragments is seen on x-ray films, 
where swelling is excessive and the pulse feeble 
or absent and where associated nerve lesions 
are present. In the first place operation carries 
some risk of infection, does not guarantee main- 
tenance of accurate reduction of the fragments, 
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A B C 

Fig. 2. J. G., female, age seven and one-half years, supracondjdar fracture of humerus treated by 
Kirschner wire traction and suspension, a and b, anteroposterior and lateral films showing 
original displacement, c, lateral view after two days in overhead traction showing some residual 
posterior displacement. 



D E F 

Fig. 2. n, anteroposterior view and e, lateral view after four days in traction. The posterior dis- 
placement of distal fragment has been largely overcome but some rotation persists, f, lateral 
view on sixth day of traction and two days following manual correction of rotation deformity 
under anesthesia. 


and, if performed at a period of one to two 
weeks after injury, it may lead to extensive for- 
mation of myositis ossificans. In the second 
place it is rarely ever necessary to split or de- 
compress the deep fascia overlying the anterior 
elbow region to overcome circulatory embar- 
rassment if over-head traction is carried out as 
described. And third, original nerve injuries are 
usually the result of contusion or pressure from 
a bone fragment or the result of overstretching. 


There is little fear of actual severence of one of 
the nerves in this region except by gunshot or a 
sharp cutting object. Operation in the presence 
of severe hemorrhage, muscular damage, etc., 
maj' likewise be extremelj'^ risk}’ because of dis- 
tortion of the anatomy and masking of impor- 
tant nerve trunks. It is our belief that Kirschner 
wire over-head traction is not only safer by 
virtue of being more conserx'ative but performs 
all that open operation can do and just as well. 
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Fig. 2. I, anteroposterior and J, lateral \-ie\\-s four years four months after original 
injuiA-. (Result: full function, use and no deformity.) 
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A B C 

Fig. 3. M. McM,, female, age nine years; supracondylar fracture of humerus with associated partial paralysis 
of median nerve treated by Kirschner wire traction and suspension. A and b, anteroposterior and lateral films 
showing original marked displacement, c, anteroposterior view after one day of traction. 



D E 

Fig. 3. D, lateral view after three days in traction, e, lateral view after seven daj'S in traction and 
two days following manual correction of posterior displacement under anesthesia. 
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Fig. 3. F, and g, anteroposterior and Lateral views three and one-half months 
after original injvirj'. (The wire traction in this case was removed on the eighth 
day after injurj' and the elbow was immobilized further in a posterior molded 
splint until the t>venty-fifth day after injurj’ and then in a sling onl}' for two 
weeks.) 
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Fig. 3. H and i, anteroposterior and lateral views one j'ear m'ne months after original injury. (Re- 
sult: full function, use and no deformity; complete recovery of motor and sensorv fnnn-Innc r.r 
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There were thirty-nine patients treated by 
this method. The average age of these children 
was 7.7 years. Thirty-five of the patients ap- 
peared for treatment within twenty-four hours 
or less after injury; twentj'-nine appeared 
within three hours. In four cases the duration 
was four, five and seven days, respectively. All 
but one of these four patients had one or more 
reductions attempted at other hospitals before 
coming to us. The majority of injuries were sus- 
tained in falls from a bicycle, trees, in the gym- 
nasiurn or playground, etc. All of the cases 
showed marked displacement of the lower hu- 
meral fragment. In two cases the displacement 
was in an anterior direction, but in the remain- 
ing thirty-seven it was in the usual posterior 
direction with or without some lateral or medial 
shift. Six of the cases were, compound supra- 
condylar fractures. 

Table i lists the cases under the reasons whj' 
Kirschner wire traction was resorted to and also 
lists the associated lesions where present. The 
case numbers in parentheses are additional 
listings where secondary causes were found for 
resorting to this method of treatment. 

Reduction had been attempted in five pa- 
tients before admission to this hospital. It was 
attempted in twenty-four cases by us prior to 
resorting to Kirschner wire traction and was 
considered unsuccessful or the reduction could 
not be maintained satisfactorily without com- 
promising the circulation. In nine cases 
immediate insertion of the Kirschner wire was 
performed and subsequently followed by ma- 
nipulative reduction and then by traction and 
suspension. Four of these were immediatelj" put 
up in traction following operative debridement 
of their compound fractures. It has been stated 
elsewhere that if Kirschner wire traction and' 
suspension alone does not give complete reduc- 
tion in forty-eight to seventy-two hours, it may 
be advisable to give the patient a general anes- 
thetic and manipulate the fragments again 
while still in traction. The traction should then 
be continued to maintain the reduction. This 
had to be done in twenty of the thirty-nine 
patients treated by this form of traction and 
resulted in marked improvement in position of 
the fragments, due partly to muscular relaxa- 
tion and partly to diminished soft part swelling. 
(Figs. 2 and 3.) Operation was performed in 
only two uncontaminated cases of the entire 
thirty-nine. One was in a four-day old case with 
e.vtreme swelling and bony displacement and 


with a feeble pulse; the other was in a fresh case 
of five hours’ duration with no palpable pulse. 
This latter patient when explored showed ex- 
treme spasm of the brachial artery where it was 
stretched over the sharp, projecting lower end 
of the humeral shaft fragment. This spasm per- 
sisted for at least one-half hour (under direct 
observation) after the fracture fragments 
were reduced and the offending disorder 
corrected. 

In general the wire traction has been con- 
tinued for an average of 1 3.1 days. The shortest 
duration of wire traction was for three days 
which was in the four-daj' old case which came 
to operation and was then discontinued. The 
longest duration for which it was used was 
twenty-eight days in one case with a separately 
displaced loose fragment. In the beginning the 
tendency was to use traction for a shorter 
period of time, but in the past eight to ten years 
it has been thought wiser to continue it for a 
longer period and therefore most of the more 
recent cases have remained in traction for two 
to two and one-half weeks. The best criterion 
for maintaining traction seems to be the pres- 
ence of good callus formation as seen on lateral 
x-ray films. In three cases the Kirschner wire 
has pulled out from the bone due to imperfect 
original placement of the wire wlfich engaged 
only the periosteum or a very superficial por- 
tion of the bone. It is important to have the 
wire at least }'i of an inch deep to the posterior 
cortex to prevent such a complication. If the 
wire should pull out and further traction is 
necessary, a new one may be reinserted under 
aseptic precautions. No serious complications 
have arisen from the wire traction, but there 
have been a moderate number of minor com- 
plications all of which have cleared up. Three 
patients developed wrist drop, but it was not 
definitely known whether these complications 
preceded the Insertion of the wire or if thej' 
were the result of insertion of it. Posterior 
interosseus nerve weakness developed in one 
case. Partial anesthesia of the ulnar nerve de- 
veloped in one case. All of these nervm compli- 
cations cleared up completely over a period of 
several months. Three pressure sores with mild 
surrounding skin infections resulted from slip- 
ping of the wire laterally in the bone, allowing 
the traction yoke to come in contact with the 
skin; these cleared up with conservative treat- 
ment and none resulted in osteom3'eIitis or 
sinus tract infection. 



Vou LXKIV, No. 5 Smith Injuries to Elbow and Arm American journal of surgery “7 /9^ 

After the Kirschner wire has been removed, When such a stage was reached (somewhere 
we usually immobilize the elbow in mild flexion around two or three months) and progress 
of 70 to So degrees in a posterior molded splint seemed to be stationary, these patients were 
extending from the axilla to the metacarpo- discharged from active treatment and given a 
phalangeal joints; a sling is also applied. The follow-up date for three months hence. The 
average duration of splinting following removal parents were instructed to allow the child to 

Table ii 

MISCELL.\NEOUS GROUP OF FIFTY-FOUR CASES IN WHICH KIRSCHNER WIRE TRACTION WAS USED 

A. Dlcondylar fracUirc of humerus. 2c, 3, 7, 9, 1 1, 14, 15, 17, 22, 23, 25, 27, 30, 32, 34, 35, 38, 39c, 40c, 

41C, 42c, 46c, 49, 51, 52, 54 

B. Fracture of surgical or anatomical neck 

of humerus. i, 4c, 8, 10, 13, 19, 26, 28, 36, 37, 50, 52, 53 

C. Separation of upper humeral epiphysis. 5, 12, i8, 47 

D. Fracture of shaft of humerus. 6, 20,* 2i, 24c, 43c, 44, 45c 

E. Multiple fractures. 4, 10, 14, 19, 23, 28, 34, 35, (39), (40), 44, 52, 54 

F. Miscellaneous. 16 — “Truck-swipe” fracture 

(25) — Fractured ribs, ruptured spleen, cerebral concussion 
29 — Four-year old elbow dislocation (Post-op. traction only) 

31 — Fracture of capitellum, trochlea, radial head and coronoid 
33 — Twenty-four-day old subcoraeoid dislocation of shoulder 
48 — ^Thirteen-day old elbow dislocation unreduced 
(54) — Fracture pelvis and ankle; rupture of urethra 

Case numbers are grouped under principal diagnosis; “c” following a number indicates that fracture was 
compound. Parentheses indicate additional lesions. 

* (Paget’s disease of humerus) 

of the wire has been 14.6 days. Following re- use the arm at will and not to keep nagging 
moval of the splint the arm is supported in a him about using it. On return to this follow-up 
sling only for another ten days to two weeks, appointment most of these patients showed 
Active elbow exercises are frequently begun very marked improvement in function. Physio- 
while the patient is still in traction and suspen- therapy in the form of diathermy treatments 
sion and during the last week of wearing the given two or three times a week we believe 
splint. The splint is removed temporarily by to be definitely detrimental to functional re- 
the e.xamining surgeon and the patient en- cover3^ It is all too frequent that the child relies 
couraged to exercise the elbow himself. No pas- upon such treatment to get him well and re- 
sive motion, weight carrying or forceful store his elbow function while the remainder of 
stretching exercises or heavy massage are per- the time he does nothing about it himself, 
mitted in any of these cases and none of them The results in this series of thirty-nine pa- 
have developed myositis ossificans. We believe tlents treated with over-head Kirschner wire 
this is adequate proof that this form of active traction have in general been excellent. The 
exercise (always within pain limits) can do no only residual deformity noted clinically has 
harm. These patients remained in the hospital been a slight loss of the carrying angle at the 
on an average of 18.6 days and were carried on elbow, or in some, a reversal of the carrying 
active treatment in the out-patient clinic or in angle giving a mild to moderate “gun-stock” 
the private ofiices for an average of 10.5 weeks, deformity, none of which has required opera- 
Maximum function was regained in the elbow live correction. The average duration of fol- 
jolnt in an average of 9.2 weeks. Even though low-up for these thirty-nine cases has been five 
some of these patients were slow to recover years and three months. Only two patients in 
function, it was believed best not to try to the whole group have been followed for less 
hurry them. In a few cases it was necessary to than one year and each of these when last ex- 
tie up the patient’s uninjured arm inside his amined showed slight loss of elbow flexion, but 
shirt so that he would have to use the injured no other impairment or deformltj^ At least five 
arm. Occasionally, the patient seemed to be cases have been followed for ten j^ears or longer, 
impressed u'ith the idea that ^’isits to the clinic Of the thirt3^-nine cases thus followed fourteen 
indicated that his condition was still serious and were completelj'- perfect from everj" standpoint 
that he must do little or nothing to exercise or (anatomic, functional and economic). Four 
use the arm at home for fear of harming it. more were completeh^ perfect except for 5 to 15 
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Fig. 4. Female, age twenty-six years, witii severely comminuted and badly displaced dicondjdar 
fracture of humerus associated with complete radial nerx’e paralysis and partial ulnar nerx'c 
paralj'sis. Patient was admitted two days after injury (having received temporary treatment else- 
where) and Kirschner wire skclatal traction was applied immediately as shown in photograph 
above. Manipulation to overcome tendency of persistent posterior displacement of lower frag- 
ments was done on the fifth day. Traction was continued for six weeks following which patient was 
allowed home with arm in a protective splint and sling. The splint was removed daily for whirlpool 
baths and active exercises. A cock-up splint was worn on the wrist and electrical (galvanic) stimu- 
lation was given daily to the extensor muscles of the wrist and fingers. At the end of four months 
patient had recovery of active wrist extension but still lacked extension of the fingers at the meta- 
carpophalangeal joints. Neurolysis was then performed on the radial nerve whose motor branch w.as 
found densely adherent to the bone at the healed fracture site; three months later the patient had 
recovered full motor power of this nerx'e. The ulnar ncrx'c showed complete recoverx' within six 
weeks after the original-injury; one year one month after injury patient had a range of motion m 
her elbow of 75 to 155 degrees and pronation and supination were complete. She returned to work 
as a registered nurse ten weeks after the original injury and has continued to work without handi- 
cap except for two weeks following the neurolysis operation. 


degree loss of elbow flexion; eleven showed com- 
plete function and use, but some loss in the 
carrjdng angle only. The remaining ten cases 
showed some mild loss in function as well as 
some loss in the carrying angle. 

In this particular tjrpe of supracondylar frac- 
ture in children it is the opinion of the author 
that no time must be lost in affecting reduction 
of the fracture and at the same time employing 
such treatment as will allow maintenance of the 
reduction without further impairment of the 
alreadj"^ embarrassed circulation. The method 
of Kirschner wire traction as described has 
accomplished this in thirty-nine cases of severe 
displacement loitbout a single case of Volkmann's 
ischemic paralysis having occurred. Three of the 
patients thus treated had a threatening Volk- 
mann’s ischemia on admission, but this threat 


disappeared shortly after over-head traction 
was instituted in each case. 

Croup B. Miscellaneous Injuries. In addi- 
tion to the single group of children’s supracon- 
d3dar fractures cited above there has been a 
somewhat larger group of miscellaneous cas^, 
fiftj'-four in number, likewise treated bj'" Kir- 
schner wire over-head traction at the Presbj^- 
terian Hospital from 1931 to 1945 inclusive. 
The wire traction has been the main form of 
treatment in twentj'-six of these, but has also 
been used as a trial prior to operation in five 
others. In still another group of nineteen cases 
it has been used as a postoperative method of 
fixation xvhich not onlj^ gave protection, but 
allowed at the same time active elbow exercise 
and hastened the disappearance of excessive 
edema and induration. 
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Fig. j. L. H., female, age thirty-nine years; dicondylar fracture of luuncrus witii comnjinution. 
This patient had been treated for five days in a “hanging cast” by another physician wlio referred 
her here with a note saying, “The hanging cast had not reduced the fracture and she was l)eing 
referred for operation.” It was decided in view of the extensive comminution tliat reduction could 
not possibly be accomplished and adequate internal fixation obtained by open operation without 
resorting to prolonged external splinting which would defeat the purpose of operation and lead to 
additional trauma and a good chance of a stiff elbow. Consequently, Kirschner wire skelat.al trac- 
tion was used and active exercises in traction were begun on the tenth day. Traction and sus- 
pension were maintained for six weeks, .a and n, original lateral and anteroposterior x-ray views. 


In this whole group there were twenty-six 
cases of dicondylar fracture of the humerus, 
seven of which were compound fractures; thir- 
teen cases of fracture through the anatomic or 
surgical neck of the humerus; four cases of sep- 
aration of the upper humeral epiphysis; seven 
cases of fracture of the shaft of the humerus, 
three of which were compound; thirteen cases 
of multiple fractures, and a miscellaneous group 
of seven cases with complicated or multiple 
injuries. (Table ii.) 

In order to break this series down still further 
it has been divided into sub-groups according 
to the use of the wire traction. The first group 
in which it was used as the only method of 
reduction .and immobilization consisted of 
twenty-six cases which come under the follow- 
ing diagnoses: dicondylar fracture of humerus 
(fourteen cases), fracture of shaft of humerus 
(one case), fracture of upper extremity of hu- 
merus, anatomic or surgical neck with or with- 
out tuberosity fracture (nine cases), separation 


of upper epiphysis of humerus (two cases), and 
one twenty-four day old subcoracoid disloca- 
tion of the humerus. In all but two of these 
patients Ixirschner wire traction was instituted 
upon the day of admission to the hospital either 
as a primary procedure or following an unsuc- 
cessful attempt to reduce the fracture manually 
under general anesthesia. The dicondylar frac- 
tures with marked comminution and displace- 
ment were put up in skeletal traction and only a 
few of these received subsequent manipulations 
in an attempt to improve the position of the 
fragments. Since all were adults they were kept 
in traction for an average of twenty-two days. 
Active motion was begun in traction at about 
one week and continued thereafter. (Figs. 4 and 
5.) In others, where it was not begun until after 
the fourth week, the end results in respect to 
function in the elbow joint sulYcred as com- 
pared to those in which it was started earlier. 
It is believed that early active motion in trac- 
tion helps to mold the comminuted fragments 
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into a more favorable position to allow a greater 
range of motion, but this cannot be expected if 
the motion is not begun early and is postponed 
until four or five weeks after injury when new 
bony callus has “fixed” the fragments. None of 
these dicondylar fractures thus treated has 
resulted in bony or fibrous ankylosis. The 
poorest result'had a range of motion of 40 de- 
grees through an arc of 70 to no degrees, but 
she was able to use it in all her housework at the 
age of sixty-nine years when last seen three and 
one-half years after her injury. All but one of 
these cases has been followed from one to eight 
years and have in general at least 80 to 100 
degrees of motion in their elbow joints in a use- 
ful range. One patient recovered full range of 
motion. The cases of anatomic or sirrgical neck 
fractures of the humerus were complicated by 
extreme displacement or with associated tuber- 
osity fractures. These did not show remarkably 
good results, but perhaps better than could be 


expected had they been treated as milder cases 
are with sling and swathe and earl}’ pendulum 
exercises, and certainly better than if they had 
been treated by means of abduction splints or 
plaster spicas. The two cases of separation of 
the upper humeral epiphysis did verj' well. One 
was followed for one and one-half years and had 
a perfect result at that time. The other moved 
to another state after four weeks, but was well 
on the way to a good result when last seen, 
and it is realized that this is not a late follow-up 
result. The over-head traction followed by ma- 
nipulation maintained excellent reduction in 
both cases. The fracture of the shaft of the hu- 
merus obtained solid bony union, but we have 
no follow-up record on him later than thirteen 
weeks after his injurj". The twent3’-four-day old 
subcoracoid dislocation of the humerus was 
reduced manually after twenty hours of skel- 
etal traction. No late follow-up is available, 
however. 




E F 

Fig. 5. E and f, lateral and anteroposterior views two and one-half months after original injury. 
Result: (one year seven months after injurj-) active elbow range 45 to 135 degrees; pronation and 
supination complete; no deformity, full use; strength e.';cellent. 


The second group in which Kirschner wire 
traction was used was in five cases as an ante- 
operative measure. Two of these were for dicon- 
dylar fractures with little comminution. The 
traction alone failed to give satisfactory reduc- 
tion, so open reduction was resorted to after 
five and seven days, respectively. Good posi- 
tion was obtained and held by internal fixation 
with plate and screws and the late results were 
excellent. The remaining three cases (one sur- 
gical neck fracture, one separation of the upper 
epiphysis of the humerus, and one fracture of 
the shaft of the humerus) did not obtain satis- 
factory position from Kirschner wire traction, 
so consequently open reduction had to be 
performed. 

The third group in which skeletal traction 
was employed mainly as a postoperative meas- 
ure consisted of nineteen cases, twelve of which 
were complicated by compound wounds. Eight 
were dicondylar fractures, all but one being 


compound. Debridement of the wound was per- 
formed in all cases and internal fixation was 
employed in two cases, but was later deemed an 
error owing to inability to fasten the fragments 
securely owing to ex'tensive comminution. None 
of the cases resulted in infection of the com- 
pound wound or of the bone. Tlie traction as 
used following operation was valuable in that 
it maintained satisfactory position of the frag- 
ments and allowed easy access to tlie wounds 
for dressing. (Fig. 6.) No other form of immo- 
bilization could have been so efficient in this 
respect. The late follow-up results in six of these 
cases were good to e.xcellent. This is especially 
gratifying since four of these patients were over 
sixty years of age. Of three cases involving the 
upper e.xtremity of the humerus, one anatomic 
neck fracture was operated upon and then 
placed in skeletal traction and obtained an ex- 
cellent result; one compound surgical neck frac- 
ture became infected and obtained a poor 
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Fig. 6. N. B., female, age twenty-seven years; compound fractilrc of radial 
head and dicondylar fracture of humerus from pistol wound. The wound was 
immediately debrided, the bullet was not removed, the radial head was 
excised and the arm was put up in Kirschner wire traction. The compound 
wound healed per primum. Mild active elbow c.xercises in traction were begun 
on the ninth postoperative day. Traction was removed on the thirtieth day 
postoperatively and the patient left the hospital four days later. At the end of 
five and one-half weeks after original injurv the elbow range was 90 to 135 
degrees; pronation was 50 per cent normal; supination was nil. The patient 
moved South immediately after this and did not return again until four years 
one month after her injury. Elbow range at this follow-up visit was 55 to 175 
degrees; pronation was go per cent complete; supination was 40 per cent com- 
plete. (The limitation of supination was due to an old malunited Colles fracture 
and not to her elbow according to the patient.) She was able to carry on her 
full work as a housewife with difficulty, a and b, anteroposterior and lateral 
x-ray views of original fracture. 


result, but this was not the result of the trac- 
tion; one fracture-dislocation of the head of the 
humerus with associated brachial plexus injury 
(following an attempt at reduction by means of 
placing the heel in the axilla for countertraction 
at another hospital) subsequently came to oper- 
ative removal of the dislocated humeral head, 
but obtained only a poor to fair result — cer- 
tainly not attributable to skeletal traction. 

Four fractures of the shaft of the humerus, 
three of which were compound, were treated 
after operation by wire traction. One of these 
was a gunshot injury with radial nerve paralysis 
and with marked comminution of the mid- 
shaft. It was impossible to use internal fixation 


or any other form of traction. Union was slow 
but complete and with minimal deformity. 
Range of elbow motion seven and one-half 
years later was complete except for less than 10 
degrees loss of full extension. Recovery of 
radial nerve function was complete by ten 
months after the original injury. A second pa- 
tient obtained a good result by the end of six 
months, but died three months later of a 
cardiac condition, consequently there is no 
late follow-up record. In the third case of shaft 
fracture the humerus was plated and wire trac- 
tion was used because of an associated fracture 
of the medial condyle of the humerus and ob- 
tained an excellent result except for 20 degrees 
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Fig. 6. e and f, same views after four years one month. 


limitation of full elbow extension. The fourth longer than two and one-Iialf years. A separa- 
case was in a diild in which debridement and tion of the upper epiphysis of the humerus was 
closed reduction was done for compound frac- operated upon in a seven-year old girl and fol- 
ture and skeletal traction employed to maintain lowed by wire traction because she kept pulling 
reduction. A perfect result was obtained. Both off the skin traction employed immediately 
of these last two cases have been followed for after operation. The wire traction' was comfor- 
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Fig. 7. F.. K., female, age thirty-eight years; dicondylar fracture of humerus treated originally 
by Kirschner wire traction but satisfactory' position of fragments was not obtained. Two days 
later open reduction was performed \rtth interna! fixation with plate and screws. Skeletal traction 
was continued for two weeks after operation and patient performed active elbow exercises while 
in traction, a and b, anteroposterior and lateral views in traction postoperatively showing excel- 
lent position of fragments. Late result four years later showed full function and use of elbow 
without any deformity. 


table and maintained position accurately. Her 
late follow-up at eight and one-half years 
showed her to have full shoulder and elbow 
function, but a grov'th disturbance amounting 
to 7.5 cm. shortening of the humerus. Another 
severe injury of the “truck-swipe” variety with 
compound fractures of the humerus, radius and 
ulna at the elbow with partial loss of bonj' sub- 
stance and with associated radial and ulnar 
nerve paraij'sis was put up in Kirschner wire 
traction (slightly more distally placed in the 
ulna) following operative debridement for lack 
of other means of immobilization. This patient 
had to have several subsequent sequestrec- 
tomies performed and subsequent plaster im- 
mobilization. His late result seven and one-half 
years after injury shows a semi-flail elbow, but 
one with a range of active (and strong) motion 
from 30 to 140 degrees. Another sixteen-year 
old girl following an arthroplasty operation for 


an unreduced elbow dislocation of four years 
duration was brought back into the hospital for 
Kirschner wire traction five weeks after opera- 
tion in the hope of improving her motion range. 
She was a psy'chiatric case and verj' uncoopera- 
tive and finally had to be returned to a mental 
institution. No late follow-up is available. One 
other case in which postoperative use of skeletal 
traction was employed was in a fiftj'-seven-year 
old woman with fractures of the capitellum, 
trochlea, radial head and coronoid. At opera- 
tion the radial head was excised, as was also the 
capitellum and most of the trochlea. This pa- 
tient obtained only' a fair result after two years. 

The fourth group of cases in which Kirschner 
wire traction was used both prior to and follow- 
ing operation consists of four, cases. (Fig. 7-) 
Two of these were dicondjdar fractures. The 
first did not show satisfactory reduction from 
the traction and was operated upon two days 
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later with good internal fixation obtained. After 
operation the traction and suspension were con- 
tinued and the patient started on active exer- 
cises at two days. Traction was continued for 
thirteen days. The result at the end of more 
than four years was perfect in every standpoint 
except for five degrees of limitation of full elbow 
flexion. The second had a displaced fracture of 
the capitellum in addition to a dicondylar frac- 
ture. Traction did not reduce the former, and 
open reduction and replacement of this frag- 
ment was performed after one day. Traction 
was discontinued after four days and active 
exercises were begun on the twenty-fifth day. 
The result after four years was perfect except 
for 5 to 10 degrees limitation of elbow exten- 
sion. The third case was a fracture of the shaft of 
the humerus, mid-third, in a bone in\-olved with 
Paget’s disease (osteitis deformans). The trac- 
tion was used prior to operation for immobiliza- 
tion while blood studies and the patient’s 
general condition were being evaluated. At 
operation the fracture was reduced and rigidly 
fixed internally with plate and screws. Traction 
was continued for four days after operation. 
The patient has been followed for eight and 
one-half years since operation and his result has 
been completely perfect from all aspects. The 
fourth case of this group was in a fifty-year old 
woman with an unreduced elbow dislocation of 
two weeks’ duration. Attempts to reduce this 
had been tried on two occasions before she came 
to us for treatment. Swelling and induration 
were extreme and some visible callus was seen 
along the posterior aspect of the lower humerus 
on x-ray films. Her elbow was. put up imme- 
diately in Kirschner wire traction and twenty- 
four hours later another attempt was made to 
reduce the posterior dislocation, but without 
success. Two days later open reduction was per- 
formed with difiiculty. Traction was continued 
for only four days after operation. Active exer- 
cises were begun on the ninth day. Owing to 
the fact that this patient developed a marked 
myositis ossificans, she obtained a poor result 
irom a functional standpoint. Flexion and ex- 
tension were limited to approximately five to 


ten degrees although pronation and- supination 
remained complete. She had a strong and pain- 
less elbow one year and nine months after oper- 
ation. The traction although it failed to assist 
in obtaining a closed reduction, could hardly be 
expected to do so in such a late case. The poor 
ultimate result may be attributed to the forma- 
tion of myositis ossificans started by repeated 
attempts to bring about closed reduction and 
encouraged by open reduction at the wrong 
time (i.e. during the time when it had begun to 
appear on x-raj" films). Such a patient should 
have been operated upon immediately after 
the first attempt at closed reduction was found 
to be unsuccessful. 

SUMMARY 

1. A series of ninety-three cases of elbow and 
upper arm injuries treated by means of over- 
head traction and suspension by means of a 
Kirschner wire in the olecranon has been dis- 
cussed in detail and an attempt to evaluate the 
results of the method has been made. 

2. In the first group of thirtN^-nine cases of 
supracondylar fracture of the humerus in chil- 
dren the method has been ideal for obtaining 
and maintaining reduction and in overcoming 
serious threat to the circulation. It has made it 
practically unnecessary to perform open reduc- 
tion for this fracture and once the traction was 
instituted, all fear of Volkmann’s paralysis has 
been dispelled. Not a single catastrophe of this 
nature has resulted in 402 cases of all tj'pes of 
supracondylar fractures treated over a period 
of sixteen A^ears. 

3. In another group of fifty-four cases of mis- 
cellaneous fractures, etc., in the region of the 
elbow and upper arm the method has been 
found especialh'’ useful in the treatment of 
badly comminuted dicond3dar fractures of the 
humerus and in compound fractures of the 
elbow region or shaft of the humerus. For in- 
juries at the upper extremitj' of the humerus 
the use of this form of traction has a limited 
range. In dicondviar fractures without com- 
minutlon its greatest use was as a preoperative 
and postoperative measure. 
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W ORLD War ii clcnionstratcd the value the cliapliragm, eyclopropane-oxygen gives the 
of modern technics of anesthesia and safest control for these extremes of age in tiie 
surgery in handling the severe trau- presence of shocking injuries. Below the dia- 
matic injtirics involving tlic vital organs and phragm regional anesthesia combined with 
structures of titc human body. Since the advent cyclopropane-oxygen is indicated in these indi- 
of the specialty surgical teams during the war, viduals if debilitated from shock or disease. If 
experiences gained in surgery and anesthesia the patient is in good physical concition, these 
have been applied by the surgeon and ancs- operations arc best performed with spinal anes- 
thesiologist to the many civilian, industrial, thesia with or without cyclopropane-oxygen, 
home and traffic accidents in the surgerj' of In surgery of the extremities in the senile as 
trauma. One lesson learned has been that the amputation of the lower extremities, refrigera- 
proper handling of anesthesia plays an impor- tion anesthesia may be employed to good ad- 
tant role in the condition of the patient and the vantage. Regional anesthesia in the senile niaj" 
outcome of the operation. All cases in the sur- often be sufficient for the large majority of 
gory of trauma arc initially emergency opera- operations in either upper or lower extremities, 
tions, but for the purpose of reconstruction or especially in severe trauma to the upper ex- 
plastic repair may be secondarily elective oper- trcmitics, as compound fracture of the hu- 
ations. In these cases there are many factors mcrus, or severed tendons of the hand or wrist, 
which modify the choice of anesthetic agents If a high blood pressure is recorded, it should 
and methods of administration. There are those be determined whether the cause is of a psj’cho- 
due to the general condition of the patient and genic or pathologic origin. Usually a functional 
others which are the direct result of trauma or type of hypertension responds to preliminarj' 
incidental to trauma. medication, whereas the hypertension of patho- 

In this discussion it will be shown that the logic origin remains high in spite of the aepon 
choice of an anesthetic agent is modified more of the basal drugs. The hypertensive patient 
by the analysis of the complicating factors tolerates both general and spinal anesthesia 
rather than the proposed surgery. For example, w ell, but does not tolerate a fall in pressure 
a patient with a rupture of the liver and in from drug action. For this reason, a vasocon- 
shock from hemorrhage cannot be given a high strictor drug as ephedrine or neo-synephrine 
spinal anesthesia, as an eleetive abdominal helps to maintain the patient’s preoperative 
operation would receive, but would be treated blood pressure level. Hypotension is usually the 
for shock first and then be given regional anes- result of shock from trauma or loss of blood, 
thesia (field block with i per cent novocaine) although it maj"^ be of a functional nature. If 
supplemented with cj'clopropane-oxygen. the hj^jotension is the result of trauma, the 

Let us first consider the more important fac- patient will be treated for shock prior to sur- 
tors entailed in the general condition of the gery. Even in the presence of moderate shock or 
patient. These are the age, blood pressure, res- IiiTJOtension of debilitating disease as tubercu- 
piratory, cardiac, trauma in the presence of losis, the vasoconstrictor drug, neo-sjmephrme, 
thyroid disease, renal and hepatic factors. in a three minimum dose and repeated for three 

The verj"^ young and very old are two age doses if necessary will maintain or raise the 
groups which deserve special consideration, blood pressure. If this fails to correct the con- 
The metabolic rate in both groups are so re- dition, fluids and blood transfusion should be 
duced that they cannot tolerate depressing and administered. 

toxic drugs for pain relief. In operations above In the presence of respiratory tract disturb- 
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ance, for operations of the upper body regional 
anesthesia should be employed as much as pos- 
sible, with intubation of the trachea under 
topical cocaine for the administration of oxj’gen 
or cyclopropane-oxygen. For operations in the 
lower body or extremities, spinal anesthesia is 
indicated. 

Bronciiial asthma presents a real problem. 
Morphia and the barbiturates are contraindi- 
cated because of the dangers of precipitating 
marked bronchial spasms. Chloral hydrate or 
paraldehyde as a preliminary is tolerated b\' 
the asthmatic. Atropine is combined to this 
basal luTDiiotic drug to allay vagal reflexes and 
dry secretions. Nitrous oxide-oxygen-ether is 
given cautiously because of the retarded in- 
duction caused by the slow absorption of the 
anesthetic in the alveoli due to the spastic 
bronchi. Oxygen must be kept at a high concen- 
tration at all times. If extreme bronchial spasm 
is present, helium 79 per cent and oxygen 21 
per cent should be added to the mixture to 
facilitate the passage of the gases through the 
spastic bronchi. In external chest operations 
regional anesthesia with oxygen should be used. 
In intra-abdominal and lower extremitj’ op- 
perations, spinal anesthesia with oxygen is 
employed. In traumatic conditions of the res- 
piratory and upper gastrointestinal tract, intra- 
tracheal anesthesia with cyclopropane-oxygen 
under pressure prevents collapse of the lungs 
in the presence of open pleura and allows for 
positive pressure with oxygen and aspiration of 
secretions from the lower respirator}' tract. 

In severe cardiac disease, special care should 
be taken to administer the minimum of anes- 
thetic agent and a maximum of oxygen concen- 
tration throughout the operation. Regional 
anesthesia supplemented with cyclopropane 
and oxygen is to be preferred. If severe ar- 
rj-thmia of circulation develops, a shift to ether 
and oxygen in the closed system should be 
made. 

In the cardiac patient, operations involving 
the ex-trenal thorax or upper extremities may be 
best handled with pentothal sodium 2^4 per 
cent supplemented with 50 per cent nitrous 
oxide-oxygen which may be reinforced with cy- 
clopropane-oxygen intermittently rather than 
forcing either the intravaneous agent or nitrous 
oxide. This will provide a high concentration of 
oxygen throughout the operation and allow the 
patient to be awake with complete control of 
reflexes at the end of the operation. In intra- 


pleural or transthoracic operations intratra- 
cheal administration of cyclopropane or ether 
with high oxygen concentration is indicated. 
The intubation is done under topical pontocain 
iri 0 of I per cent solution. In the presence of 
the more severe cardiac disorders, regional an- 
esthesia supplemented with oxygen intratra- 
chealh' should be employed. In operations 
below the diaphragm, balanced continuous 
spinal anesthesia with minimum doses of spinal 
agents combined with cyclopropane-oxygen 
gives maximum duration and relaxation. In the 
lower extremities, spinal anesthesia with a very 
low does of the agent combined with the ox3'gen 
is sufficient for most operations. 

Patients with non-toxic conditions of the 
thyroid gland present no special problem in 
anesthesia for the surgery of trauma; but emer- 
gency cases with toxic thyroid, however, 
especially when complicated with cardiac in- 
sufficiency, require ver}" careful consideration. 
The patient treated today with thiouracil prep- 
arations demonstrates less toxic signs and 
responds well to cj^Iopropane-oxygen anes- 
thesia for upper body operations and spinal 
anesthesia for operations below the diaphragm. 
If there is a large degree of toxicity present, the 
patient should be controlled principally with 
regional anesthesia supplemented with 50 per 
cent nitrous oxide-oxygen in operations above 
the diaphragm. If this technic is not favored in 
operations, above the diaphragm, sodium 
pentothal 214 per cent solution for induction 
may be supplemented with local field block 
with I per cent procaine and cj'^clopropane- 
oxwgen administered. Below the diaphragm 
operations are best performed with spinal anes- 
thesia. In the patient with thyrotoxicosis, the 
chief dangers are from sudden cardiac collapse, 
which is believed to be due to an abnormal 
stimulation of the sjmipathetic system and an 
overproduction of adrenalin. Spinal anesthesia 
in these cases has proved to be of value in pre- 
venting this complication evidenced by tachy- 
cardia and hj-pertension in these patients 
during operation, by depressing the sympathetic 
system, especially the sympathetic plexus con- 
trolling the adrenal glands. Intratracheal in- 
tubation is employed only in the very toxic 
thyroid patient or in the presence of dislocation 
of the trachea by tumor with respiratory tract 
obstruction. 

If kidne}'' function is insufficient from renal 
disease, the toxic volatile anesthetics and bar- 
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bituratcs arc contraindicated. Cyclopropane- 
oxygen and regional anesthesia in the upper 
extremities and above the diaphragm and 
spinal anesthesia or regional below the dia- 
phragm prevent any depression of renal 
function. 

In liver disease the chief contraindication is 
any anesthetic agent which causes liver damage 
as ether, chloroform, ethyl chloride or avertin. 
These patients tolerate gas oxygen well for 
operations above the diaphragm and spinal 
anesthesia with minimum doses supplemented 
with cyclopropane-oxygen for operations below 
the diaphragm. 

With modern control of diabetes by insulin 
and diet the diabetic patient is able to tolerate 
any of the anesthetics of choice best adapted to 
the existing traumatic conditions. Spinal anes- 
thesia should be used for all operations below 
the diaphragm and lower extremities. The more 
toxic agents as ether which depress the vital 
organs should be eliminated as much as possi- 
ble. Cj'clopropane-oxygen is a good substitute 
for ether, especially when supplemented by 
regional anesthetic agents. 

The factors influencing the choice of anes- 
thesia for the patient in the surgery for trauma 
which are the direct result of trauma or inci- 
dental to trauma are coma, alcoholism, excite- 
ment, shock from trauma to the central nervous 
sj'stem, tissue damage and hemorrhage; foods, 
liquids, or blood in the stomach; and respira- 
tory obstruction from extrinsic causes, as ex- 
ternal injuries to the neck, oral ca\'ity, chest, 
spinal region, and intrinsic causes as spasms of 
upper or lower respiratory tract from foreign 
bod3’^ or other reflex causes. 

A careful historj' should be taken on the un- 
conscious patient from the most available 
sources combined with a complete phj'sical and 
laboratorj"- examination. Here one must differ- 
entiate between trauma to the brain or disease 
of this organ, coma due to diabetes, kidnex', or 
circulatorj'^ diseases, alcoholism or other drug 
poisonings. In comatose patients with brain or 
respiratory^ tract involvement, intratracheal 
intubation under topical pontocain in of 
I per cent solution should be instituted for the 
administration of sufficient ox^’^gen to prevent 
hjqjoxia and to perform positive pressure when 
indicated and also to allow for frequent aspira- 
tion of secretions. 

The alcoholic will require gastric lavage and 
the introduction of a Levine tube through the 


nasal passage which is left in the stomach for 
drainage. Care should be taken not to adminis- 
ter morphia or ether as the brain is already 
edematous. This would increase the danger of 
acute cerebral edema and immediate death or 
the danger of dclcrium tremens postopera- 
tivcly. In operations above the diaphragm, 
rectal paraldehyde 15 to 30 cc. per too pounds 
of body weight supplemented with gas-oxygen 
(cyclopropane) intratracheally will provide 
sufficient anesthesia and prevent the cerebral or 
respiratory complications so commonly seen 
with the use of morphia or ether in these pa- 
tients during operation and postoperatively. 
In operations below the diaphragm and the 
lower extremities of the alcoholic patient, spinal 
anesthesia furnishes the safest pain relief and 
relaxation for surgery. If the patient is uncon- 
trollable with this technic, spinal anesthesia 
should be supplemented with cyclopropane- 
o.vygen. 

The emotionally imbalanced patient requires 
encouragement and reassurance together with 
sufficient basal narcosis to allay fear and appre- 
hension. Intravancous morphine and scopolam- 
ine may be given immediately preceding 
anesthesia for basal effect. Intravaneous pento- 
thal sodium per cent solution will give a 
quick induction for gas-o.xygen anesthesia. If 
spinal anesthesia is employed, it may be sup- 
plemented with cyclopropane-oxygen before or 
after the spinal is administered. This is espe- 
cially' applicable to uncontrolled children. If 
cyclopropane is kept at a x'ery low concentra- 
tion, the patient is kept asleep during the whole 
operation but will be conscious immediately 
postoperatively. 

Before anesthesia is considered for the pa- 
tient in shock, the cause, type and degree of 
shock should be determined. If the shock is 
severe, the operation is postponed. Fear and 
apprehension should be alleviated early* by' the 
use of hy'pnotics and morphia. If the hemor- 
rhage is external, it should be brought under 
control and the treatment of shock should be 
instituted with supportive therapy' as soon as 
possible. Intravaneous fluids should be started 
at once with glucose 5 to 10 per cent in saline 
immediately' followed by' whole blood or plasma 
as indicated as soon as it is obtainable. To 
relieve the complication of hy'poxia from loss of 
hemoglobin, oxy'gen should be immediately 
administered. The most controllable method 
of pain relief in cases of shock above the 



VoL. LXXIV. No. 5 


Wiggin — Anesthesia in Trauma 


American Journal of Surgery 79 ^ 


diaphragm, is the administration of cyclo- 
propane oxygen with intratracheal intubation 
introducing the tube under topical pontocain in 
9 ioof I percent solution. Wherever possible, re- 
gional anesthesia should be employed for speed 
and safety in the care of the patient in severe 
shock. This allows for the administration of 
oxygen to support the patient in this collapsed 
state. If it is necessary", the regional anesthesia 
may be supplemented with cyclopropane- 
oxygen, keeping the oxygen at a maximum con- 
centration. However, if after the treatment of 
the shock condition the patient responds favor- 
abh' and the blood pressure is stabilized above 
100 mm. systolic, spinal anesthesia in minimum 
doses may be balanced with a light concentra- 
tion of cyclop ropane-oxj'gen in operations 
below the diaphragm and lower extremit3' 
operations. 

The patiejit whose stomach contains food, 
liquid or blood should not be subjected to a 
general anesthetic for major operations. If 
general anesthesia is imperative, gastric lavage 
should be performed at once and a Levine tube 
left in the stomach for drainage. Anj^ patient 
with stomach contents or suspicion of the same, 
should be intubated with a balloon-catheter 
before anj’- general anesthetic is administered. 
The tube ma^* be introduced before induction 
of the general anesthetic — under topical pon- 
tocain in 3^0 of I per cent solution. If the 
patient has been given a general anesthetic and 
vomits during induction, the anesthetic should 
be discontinued at once, and the head of the 
patient carried over the side of the operating 
table in Trendelenburg position. Vomiting 
should be initiated and the patient allowed to 
regain consciousness to the point of a cough 
reflex in order to expell anj' foreign material 
from the lower respirator\'' tract. The mouth 
and throat should be thoroughly aspirated 
before relnduction of the anesthetic is insti- 
tuted. If vomiting takes place during the 
operation and there is need for continuing the 
anesthesia, an intratracheal tube should be 
passed which allows aspiration of the bronchi 
with a suction catheter. The intratracheal tube 
is left in place and the anesthesia is continued 
after carr^'ing the patient to a deeper plane to 
avoid possibilitj' of more vomiting. Imme- 
diately after operation, bronchoscopj^ should 
be performed with aspiration ol the lower res- 
piratorj' tract. To avoid dangers of vomiting in 
these cases spinal anesthesia should be em- 


plo^'-ed in all operations below the diaphragm 
and lower extremities. When general anesthesia 
is imperative for minor surgical emergenices 
such as reduction of simple fractures or painful 
dressings, it maj'^ cause serious complications in 
the patient with a full stomach. For these 
emergency procedures the safest and the quick- 
est reversable method of anesthesia is the ad- 
ministration of nitrous oxide-oxj'^gen b}’’ the 
supersaturation technic. Without the use of 
an\' basal drug the patient is induced with a 
high concentration of nitrous oxide to a pre- 
asph3'xial state, without allowing C3mnosis, ster- 
torous breathing or convulsive twitchings. At 
this point ox3’^gen is added in sufficient quantlt3’^ 
to maintain the patient in first plane of third- 
stage anesthesia. This level of anesthesia con- 
trols all tissue reflexes involved in these minor 
surgical procedures. The patient returns to 
normal reflexes and consciousness after the first 
few inhalations of oxygen and the removal of 
the nitrous oxide. If vomiting should occur, the 
protective reflexes of the respirator3’^ tract are 
present before the vomiting reflex is initiated. 

Respirator3' obstruction is the most critical 
complication which can occur during anes- 
thesia. Before an anesthetic is chosen in an3’’ 
emergency operation the cause of obstruction 
to the respirator3^ tract must be determined b3’’ 
close examination. Nasophar3'-angeal, oral, 
lar3mgeal and lower respirator3'^ tract exam- 
ination with lar3''ngoscope and bronchoscope 
should be performed. Extrinsic and Intrinsic 
causes of respirator3' obstruction must be diag- 
nosed before the administration of anesthesia. 
In a case of severe respirator3'^ obstruction 
with impending death tracheaotom3r should 
be performed immediatel3'’ with the intro- 
duction of a suction catheter for aspiration 
of the trachea and the administration of 
ox3^gen through another catheter for resuscita- 
tion of the patient. The facilities for immediate 
administration of a general anesthetic whether 
inhalation or intravaneous should be available 
to control the patient’s reflex as soon as the 
patient is revived and to carr3^ out the surgical 
procedure. For operations above the diaphragm 
with respirator3' obstruction, inhalation anes- 
thesia preferabl3' with C3Hopropane-ox3’^gen 
should be administered intratracheall3^ If the 
obstruction is not severe and can be controlled, 
intravaneous pentothal 2}^ per cent solution 
nia3" be used with nasal catheters in each nos- 
tril, one being attached to a gas-ox3"gen 
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machine for the administration ol'nitrous-oxide- 
oxygen 50 per cent. Injuries to tiie neck and 
chest complicating the normal respiratory tract 
function should be anesthetized with intratra- 
cheal cyclopropane-oxygen; or if respiratory 
obstruction is severe, the inhalation anesthesia 
should be administered through a tracheotomy 
tube. Where intratracheal anesthesia is being 
employed to relieve a severe resjiiratory ob- 
struction, the intratracheal tube shoidd be left 
in si(u postoperatively until the cause of the 
respiratory obstruction is relieved. If the «)b- 
struction persists so as to endanger the life of 
the patient, a tracheotomy tube should be in- 
serted as the intratracheal tube is being re- 
moved in order to preserve a patent airway. 
Below the diaphragm, operations complicated 
with respiratory obstruction are best anes- 
thetized with a minimum of spinal anesthesia 
combined with intratraciical cyclopropane-oxy- 
gen. In operations on the lower extremities, a 
low dose of spinal anesthesia supplemented 
with oxygen will prevent any serious accident 
in the presence of respiratory obstruction. Re- 
gional anesthesia supplemented with light 
eyclopropane-oxygcn is indicated when other 
technics arc contraindicated. 

Many of the factors which modify the choice 
of an anesthetic for emcigcncy cases are to i)c 
found in the elective operations in the surgery 
of trauma, except that the condition of the pa- 
tient is usually better after supportive and re- 
suscitative treatment following the preliminary 
emergency operation. In the elective cases it is 
possible to prepare the patient more completely 
with basal drugs and the patient is able to 
tolerate a more complete anesthesia. The elec- 
tive case differs from the emergency case in that 
the surgery is of a more reconstructive nature 
and requires a choice of agent to obtain a longer 
lasting anesthesia. For example, instead of a 
regional block of a nerve or a nerve plexus 
which may wear off in the course of an hour, 
the patient will be able to tolerate a total or 
continuous spinal anesthesia for an operation 
below the diaphragm or a lower extremity oper- 
ation lasting several hours, or a choice of any 
of the general anesthetic agents for upper ex- 
tremity procedures may be made best suited 
to the patient. 

In operations about the head, if the patient's 
condition is not too serious, intravaneous 
pentothal per cent solution supplemented 
with 50 per cent nitrous oxide-oxygen is indi- 


cjitcd. This technic may be employed for either 
long or short operations involving the brain or 
external tissues of the head, nose and throat, 
and oral operations. The anesthesia of election 
for short operations about the face, or oral 
cavity, which are not going to interfere with 
respirations, is pentothal sodium z j o per cent 
supplemented by nitrous oxide-oxygen with the 
double catheter technic employed. A n.asal 
catheter is introduced in one nostril for e.x- 
eiiange of gases and exit of any excess secretion 
and another is inserted in the other n;isal pas- 
.sage for introduction of nitrous oxide-oxygen — 
50 per cent mixture. In the oral cavity the sur- 
geon packs gauze back to the two n.asal cath- 
eters to prevent l)lood or foreign bodies from 
p.issing into the oropharynx. In fractures of the 
iaw, regional block anesthesia requiring wiring 
of the jaws prevents the dangers of .aspiration 
of vomitus which is likely to complicate general 
anesthesia, but more seriously to eause atelec- 
tasis and massive collapse of the lungs. In 
external chest or abdominal and upper or lower 
extremity operations .as skin grafts or burns or 
other denuded areas, cyclopropane-oxygen or 
sodium pentothal 2,’ ■> per cent solution supple- 
mented with po per cent nitrous oxide-oxygen 
will be sullicient for control of pain. 

In abdominal operations if the patient’s con- 
dition warrants it, spinal anesthesia with mini- 
mum doses of the agents supplemented with 
cyclopropane-oxygen provides a safe control. 
In long abdominal operations continuous spinal 
anesthesia with minimum doses of the agent 
balanced with cyclopropane-oxygen provides 
satisfactory anesthesia. If the patient is in 
serious condition, spinal anesthesia is contra- 
indic.atcd and local infiltration with i per cent 
novocaine supplemented with cyclopropane- 
oxygen provides sullicient relax.ation for this 
type of patient. '\'ith either technic to com- 
plete relaxation curare may be administered 
intravaneously to good advantage. 

In operations on the spine two considerations 
are of most importance. First is the prevention 
of pressure on the abdomen interfering with 
diaphragmatic excursion by placing a pillow 
under the pelvis and the chest. Second, in cases 
requiring casts, as spinal fusions or upper verte- 
bral operations intratracheal anesthesia should 
be used leaving the intratracheal tube in situ 
until the patient is conscious in order to prevent 
larjmgeal or bronchial spasm by removal of the 
tube before the patient is in control of his own 
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reflexes. Operations on the upper extremities 
with patients in poor condition are best done 
with brachial plexus block, whereas operations 
in the lower extremities are best performed 
under low dose spinal anesthesia. Operations 
on the femur in senile patients as hip-nailing 
or plating of st|L" d fractures of the shaft of the 
femur are best c^jne with very low dose spinal 
anesthesia supplemented with oxygen. In the 
presence of circulatory insufficiency or cardiac 
disease, oxj'gen should always be administered. 
In operations of the lower e.xtremity in little 
children, as closed reduction of fractures or 
shaft of femur, spinal anesthesia is an ideal 
technic, as it gives complete relaxation, with 
sufficient duration for manipulation, fluoro- 
scopy and x-ray of the bone, without disturbing 
the patient in any way. Three-year-olds with 
fracture femurs have received sufficient pre- 
medication, then been entertained bj’ their 
nurse with toys during a reduction application 
of apparatus and x-ray, and the whole thing 
repeated because of over-reduction of the frac- 
ture with the spinal anesthesia lasting well over 
three hours. 


CONCLUSIONS 

In conclusion, in the majority of cases gen- 
eral anesthetics, preferably cyclopropane-ox- 
ygen and pentothal sodium, are used for 
operations above the diaphragm which will 
allow a high oxygen concentration to be ad- 
ministered. In the patient in poor condition. 
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regional anesthesia for upper extremities is 
chosen. In the abdomen and lower extremities 
spinal anesthesia is indicated with the exception 
of a very bad risk patient when regional and 
gas-oxj'gen anesthesia are emploj^ed. Sodium 
pentothal as a total anesthetic is to be con- 
demned as it produces a profound depression of 
respiration in order to control pain and reflexes, 
together with the difficulty of keeping an even 
level of anesthesia, also, there is the danger of 
vomiting in the emergencj’ cases. Curare is 
used as an adjunct to a light inhalation anes- 
thesia or pentothal sodium in combination with 
gas and oxygen and to facilitate the introduc- 
tion of the intratracheal tube to complete in- 
duction if respiratory tract spasm is in excess. 
Curare is employed where a reduction of the 
general anesthetic agent is necessary to prevent 
overconcentration in the patient in poor condi- 
tion or the general anesthetic is not sufficient to 
control the reflexes of respiration or the 
abdomen. 

From the beginning to the end, the safety 
and well being of the patient in the surgery of 
trauma is of supreme importance. First, the 
complete knowledge of the patient’s condition, 
secondly, the knowledge of the drugs used in 
anesthesia and their action on the patient in 
the presence of disturbed physiology and path- 
olog3% and last but not least, the efficient selec- 
tion and administration of these drugs to obtain 
the most satisfactory results during and after 
operation are important requisites. 
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HYPOSPADIAS— WHEN TO OPERATE 


T he physiologic functions of the penis 
cTre concerned with urination and 
insemination. In hypospadias the act 
of urination can be performed but is often 
retarded by congenital stenosis of the h vjpo- 
spadlac meatal orifice which is extremely 
common. Consequently, the initial thera- 
peutic step must necessarily be the estab- 
lishment and maintenance of free urinary 
drainage by (i) meatotomy, (2) dilation 
with sounds or (3) both. Balanitic or 
glandular hypospadias is the mildest vari- 
ety of this anomaly and there is no 
interference with insemination. But in the 
other forms of hypospadias in which the 
meatus opens more proximal, insemination 
cannot occur for anatomic reasons and 
correction of the reproductive defect is 
equally as important as the cosmetic 
improvement. 

According to personal autopsy data, 
based on a study in 12,280 children, some 
'cariety of hypospadias aftects one in every 
1,100 newborn males, is usually first 
recognized by the obstetrician, is further 
“watched” by the pediatrician and ulti- 
mately comes to the attention of the sur- 
geon be he general, plastic or urologic. The 
anomaly results from failure of the urethral 
gutter to fuse from behind forward and 
may be classified as glandular or balanitic, 
penile, penoscrotal, perineal or pseudo- 
vaginal according to the location of the 


ectopic meatus. The balanitic variety 
rarely merits surgical treatment except to 
insure a wide open meatus, and attempts 
to “pretty up” the end of the penis in these 
cases is indeed meddlesome surger}-. 

At present a vast confusion of notions 
concerning when to begin treatment pre- 
vades the thinking of both the medical and 
surgical advisors of the hypospadiac pa- 
tient. Text books, both surgical and 
pediatric, advise operations at ages ranging 
from four years to pubert}'. Unfortunately 
the vain hope that the child will outgrow 
the malformation too frequently sways 
therapeutic suggestions. One of the most 
Important components of the malforma- 
tion is the congenital chordee brought 
about by the fibrotic \-entral band which 
extends from the region of the normal 
meatus well back to the d^^•ision of the 
penile corpora cavernosa. This structure is 
the congenitally hypoplastic fibrotic corpus 
spongiosum or its sclerotic remnants, 
growth of which does not keep pace with 
that of the penis; thus is formed a G-string 
which in turn causes downward bowing of 
the organ. This chordee is particularly 
marked when erection occurs. The penis 
thus restricted can grow neither straight 
nor to normal size until the ventral fibrotic 
cord is removed and the longer the growing 
organ remains bent downward upon itself, 
the less susceptible to surgical correction 
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will the deformitj'^ be. It is utterly foolish 
to make a new urethra ■ in a penis thus 
firmly incurvated. Direction of the urinary 
stream will be exceedingly difficult and 
insemination impossible even though a 
patent new urethra is achieved. Il is ad- 
vised, therefore, that the. initial operation to 
correct the congenital chordee be carried out 
when the boy is nine to twelve months of age. 
At this operation the hypoplastic fibrotic 
corpus spongiosum or G-string is widely 
excised from the region of the frenum to as 
far back as any restricting tissue can be 
palpated. Often this will be 2 to 3 cm. 
proximal to the ectopic meatus. The exci- 
sion must be sufficient to permit the penis 
complete freedom of movement in all 
directions and without abnormal tension 
at any point along the shaft. 

The construction of the new urethral 
canal proper is performed when the boy is 
five, six or seven years old and the penis is 
relatively straight. The urethroplasty 
proper must be dela3"ed until penile and 
scrotal growth affords sufficient tissue 
with which to make the reconstruction 
which must be free of tension and accom- 
plished with precise hemostatis. 


In the interim between the initial opera- 
tion and the subsequent urethroplast}", the 
chief concern is the maintenance of a nor- 
mal urethral caliber and a widely' open 
hjfpospadiac meatal orifice. 

Regardless of the tj-pe of urethroplastic 
procedure the surgeon proposes ultimateh- 
to use, it is well to preserve as much of the 
prepuce as possible. Often the writer has 
been happj- indeed to have this tissue for 
covering over large ventral cutaneous de- 
fects when the final urethroplast}' is 
performed — whether one employ's the Om- 
bredanne procedure or not. Fortunatel}- 
this precaution is now observed in increas- 
ing numbers of hj'^pospadiac males sub- 
jected to ritualistic circumcision; onR a 
token piece of tissue is taken and a gener- 
ous prepucial hood is left for subsequent 
plastic utilization as required. 

In summary, if the initial operation in 
the surgical treatment of hypospadias is 
performed bj' the time the boj' is one j'ear 
old, his penis will be given maximum op- 
portunity to grow straight and to relatively" 
normal size, the basic prerequisites to sub- 
sequent successful urethroplasty. 

Meredith F. Campbell, m.d. 
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Case leports 


PERFORATING WOUND OF PERICARDIUM^^ 

Stuart Z. Hawkes, m.d. 

Newark, New Jersey 


W OUNDS of the chest involving the 
lieart and great A^essels are not un- 
common. One type, penetrating 
wounds, are usually caused by stabbings, 
.gunshot wounds or injuries to the chest in 
which a rib penetrates the pericardial 
cavity. If the victim does not succumb 
quickly, there is a chance of repairing the 
injury and of survival. With greater inter- 
est in these injuries, the immediate avail- 
abilitv of blood in emergencv and bv 
decreasing the time between injury and 
operation, the chance of survival has im- 
proved. More of these operations are being 
performed successfully each j'ear. Another 
type, compression wounds of the chest due 
to direct crushing force, are seen mostly in 
•industry and highwaj- accidents. They 
cause a rupture of one of the auricles or 
one of the large vessels with heart tam- 
ponade and rapid death. Surgery offers 
ver}* little for these injuries. 

The case to be reported is of interest for 
several reasons: The wound was caused by 
a mechanical pencil which penetrated the 
pericardium bruising the heart muscle. 
This type of injury has not previously been 
reported. The deportment of the injured 
person was interesting. The findings on 
admission and at operation were also 
unusual. 

CASE REPORT 

G. A., a fifteen year old High School student, 
was running for a bus on icy pa^’ement on 
February 5, I947> when he slipped and fell. He 
was carrying a mechanical pencil in the left 
chest pocket of a sweater. He picked himself 
up and continued to board the bus without any 


knowledge of serious injury. However, when 
inside the bus, he noticed a pain in the left 
chest over the heart and found that the pencil 
had penetrated his chest and was sticking out 
through his clothing. Se\’eral of his fellow stu- 
dents immediately tried to pull the pencil out 
but he requested that it be left in place until 
medical help could be obtained. An ambulance 
was called and he was removed to the Newark 
City Hospital. 

On admission, the clothing was cut from 
around the protruding pencil. It was found to 
lie in the fifth interspace 2 inches from the 
midline just medial to the left nipple and 
pointed in an upward direction. About 4 cm. of 
the pencil protruded from the chest. (Fig. i.) 
The protruding portion was oscillating regu- 
larh- with each beat of the heart. The patient 
was apparently in good condition but was 
apprehensive. The pulse was 88; blood pressure 
120/100. He was given gr. of morphine 
sulfate hypodermically and 1,500 units of 
tetanus antitoxin. 

He was remo^'ed from the emergenc}' room 
to the Surgical Service of Doctor Royal A. 
Schaaf and preparations were made for opera- 
tion. On admission to the ward a recheck 
showed the lung fields to be clear. There were 
no adventitious sounds. The heart sounds were 
normal except for slight diminutions in in- 
tensit3^ Five minute checks of his pulse, respi- 
rations and blood pressure showed no change. 
He was tjqjed for transfusion. A massive peni- 
cillin dose was administered. An x-raj' showed 
the radio-opaque foreign bod^", one end of which 
was on the lei’-el u'ith the inferior margin of 
the anterior third of the left third rib; the 
other end was just medial to the anterior end 
of the left fourth rib. The intrathoracic portion 
extended cephaled and measured approxi- 
inatelj’ 10 to 12 cm. The foreign bodj'^ had 
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penetrated the chest wall and had reached or 
pierced the pericardium. 

The patient was taken to the operating room 
w'here an exploratory pericardotomy was done 
under endotrachial, gas-oxygen-ether anesthe- 
sia through an 8 inch hockey stick incision, 
which was made along the left border of the 
sternum beginning at the third rib and extend- 
ing downward and laterally. The skin incision 
was joined to the puncture wound caused by 
the pencil by an incision at right angles to it. 
The pectoralis major and minor were reflected 
upward and laterally, care being taken not to 
dislodge the pencil. Six inches of the fourth 
and fifth ribs were removed subperiostally, 
beginning at the sternal junction. The inter- 
costal vessels were clamped, cut and ligated. 
The pleura was opened revealing the pencil 
still in place, having penetrated the peri- 
cardium and still pulsating with each heart 
beat. The pericardium was opened longi- 
tudinally. At this point the pencil fell out of 
the wound. The apex of the heart was grasped 
in the hand; no gross bleeding or penetration 
of the heart chambers was found. There was a 
small contusion of the heart muscle over the 
left ventricle i cm. lateral to the descending 
branch of the right coronary artery. About 
2 ounces of blood found in the pericardium was 
removed. Reexamination of the contused area 
of heart muscle showed that the bleeding had 
stopped. The pericardium was closed with 
interrupted cotton sutures and the wound 
in the chest wall was closed in layers similarly. 
The patient remained in good condition during 
the operation. The pulse staj^ed below 95 beats 
per minute throughout. The blc^pd pressure at 
the start of the operation was 100/66. During 
the operation the systolic pressure slowly and 
continuously'^ climbed to 200, the diastolic re- 
maining between 70 and 80. The blood pressure 
immediately postoperatively was 120/78. 

He was given large amounts of penicillin 
(100,000 units every three hours) and i Gm. 
sulfadiazine every four hours postoperatively. 
An electrocardiogram taken the next daj”^ was 
interpreted by the medical consultants to show 
(i) sinus tachycardia; (2) left axis shift; (3) an 
elevated S-T wave with an upright QRS, “as is 
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found in pericardial efl'usion.” The P-R interval 
was normal. A portable chest x-ray taken three 
days postoperatively showed cloudiness in the 
left base suggesting pleural effusion. The left 
lung was partially collapsed. A 6 foot plate 
taken one week later showed the pleural effusion 
at the left base still present. The pericardial 
shadow was reported slightly enlarged, with a 
cardiothoracic ratio of 15.5 cm. to 28.5 cm. A 
second 6 foot plate, taken on February 24th, 
showed pleural effusion still present at the left 
base with some beginning absorption. The 
cardiac shadow was globular in shape with a 
cardiothoracic ratio of approximately 16 cm. 
to 28.5 cm. Findings were considered consistent 
with pericardial eflusion. 

The patient made an uneventful recovery. 
His temperature and pulse were normal on the 
fifth postoperative day. The wound remained 
free from infection throughout. He was allowed 
out of bed on the seventeenth day after oper- 
ation and returned home three days later. 

An electrocardiogram taken six weeks after 
the operation was normal, as was an x-ray at 
this time, except for the missing resected ribs. 
The patient was allowed to return to school 
and has been leading a normal life except for 
athletic restrictions. 

COMMENT 

This boy exercised considerable intelli- 
gence in not allowing the pencil to be re- 
moved at the time of the accident. 

When seen at the hospital, it could not 
be determined if the pencil had penetrated 
one of the chambers of the heart. For this 
reason, the operation was performed leav- 
ing the pencil in situ while removing chest 
wall structures around it. This was con- 
sidered necessary until the pericardium had 
been opened and the exact damage assayed. 
Had massive bleeding been coincident to 
removal of the pencil, it could not have 
been controlled until the pericardium was 
widely open and the heart grasped. 

Acknowledgment is made to Dr. John C. Van 
Dyne for the photographs appearing herein. 
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INTUSSUSCEPTION IN ADULTS* 

REPORT OF A CASE DUE TO ABERRANT PANCREAS 


Boardman Marsh Bosworth, m.d. 
Bronxville, New York 

U NLESS a physician has personally 
encountered a case of intussuscep- 
tion in an adult he is apt to think of 
it, if at all, as a very rare condition. Uncom- 
mon as it is, •when compared either with the 
other lesions of the bowel for which most 
laparotomies are performed or with the 
incidence of intussusception in infants and 
children under fifteen years of age, it does 
occur with sufficient frequency to make its 
recognition and proper treatment a matter 
of concern to the general surgeon. Ten per 
cent of one series of 1 1 5 cases, of intussus- 
ception have been reported as occurring in 
adults above the age of fifteen. Four of 
fifty-nine cases in a similar series were 
adults over twenty-one while nine out of 
twenty-seven in a third series were adults. ‘ 
At the New York Hospital during the 
eleven-^-ear period, 1935 to 1945 inclusive, 
there were four proved cases of intussuscep- 
tion in adults and fifty-one cases of intus- 
susception in children less than fifteen 
years of age among 180,266 admissions. 
The ratio of adults to children in this series 
was approximately i to 13. 

It is safe to say, therefore, that about 
one out of every ten or twelve cases of 
intussusception occurs in an adult or late 
adolescence although other investigators 
haA^e put the ratio as low as one out of 
every twenty or twenty-five.-’" Unfor- 
tunately, at the New York City Hospital, 
where the case to be presented was ad- 
mitted, the ratio of adult to child intus- 
susception can not be determined from the 
records. 

Tumors frequently are present in in- 
tussusception. In a classical review, Eliot 
and Corscaden^ found among some 300 
cases collected and reviewed from the 
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Neio York, New York 

literature. The presence of the tumor pre- 
sumably was the cause of the invagination. 
Christopher,-* in 1936, added fifty-nine 
more cases from the literature, in which the 
intussusception was due to tumor, and re- 
ported two cases of his own. The tumor 
mass usually lies at the apex leading the 
invaginated bowel along. In only two 
instances, quoted by Eliot and Corscaden, 
was the mass at the base. The majority 
of the tumors are benign. Pancreatic tissue 
forming the tumor, as was present in our 
case, has been reported onl}^ three times. 
Eliot and Corscaden mention a male child 
four years of age in whom “an accessory 
pancreas in the blind end of a diverticulum 
had formed a pedunculated tumor in the 
lower ileum.” Christopher cited two other 
cases with accessory pancreatic tissue 
forming part of the intussusceptum.®’® 

The clinical picture of intussusception in 
the adult frequently does not follow the 
classical pattern presented in infancy or 
childhood. The diagnosis in a very young 
person is fairly obvious for there is usually 
obstruction with vomiting, an elongated, 
moveable, palpable mass, which may 
change its size and position, and a bloody 
mucous dischars:e from the rectum. In the 
adult the course may be more insidious in 
onset and more prolonged in its duration. 
There may be constipation, diarrhea or 
normal bowel function at times; blood and 
mucus are frequently lacking; a mass may 
not be palpable owing to a thick fatty 
abdominal Avail or, as in the case to be pre- 
sented, aaHI deA'eloped musculature; and 
the historA' of pain maA' be A^ery misleading 
and simulate that of cholelithiasis, peptic 
ulcer or ureteral calculus. 

In the acutely obstructed adult the onl}'- 
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efTective treatment is surgical. If the intus- 
susception can be reduced readily under 
direct vision, this should be done but 
vigorous and prolonged attempts should 
not be made. If the intussusception is due 
to a tumor or Meckel’s diverticulum, the 
latter should be removed even though this 
involves resection of a loop of bowel; other- 
wise the condition is bound to recur. When 
the intussusception is irreducible no time 
should be lost in performing a resection 
well away from the limits of the involved 
segment. Immediate primar}" anastomosis 
is then advisable when the lesion is con- 
fined to the small bowel. Rarely should it 
be necessary, because of the patient’s poor 
general condition, to exteriorize the in- 
volved loop or its resected ends. The latter 
procedure complicates the picture tre- 
mendously due to the drainage of small 
intestinal contents and the necessity of a 
subsequent operation. In lesions of the 
large bowel which can be mobilized, ex- 



Fig. 2. Photograph of resected intestine opened to show the 
mucosal surface. The large arrow points to the tumor mass 
at the upper pole of the intussuscepted loop which has been 
partially released to demonstrate the site of tumor more 
clearly. The small arrow points to the region (the small 
light area) through which the ducts emptied into the lumen 
of the intestine. 
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Fig. 3. .\, low power view of the tumor sliowing the preserved intestinal mucosal covering and the dense 
hyaline tissue enclosing tlie pancreatic acini and ducts, b. higher power view which shows the acinar and 


duct structures. 


teriorization and resection by either the 
Paul — Mikulicz or the Rankin obstructive 
technic may be preferred as oft'ering addi- 
tional safety althougit it requires two stages. 

CASE REPORT 

F. F., a twenty-nine year old male elevator 
operator, was admitted to the New York City 
Hospital at 8:oo a.m. on September 4, 1946, 
with the chief complaint of severe abdominal 
pain. He had returned from work at 1 1 -.30 p . m . 
the preceding night and, about one hour after 
having consumed some bread and soup with 
four glasses of beer, he experienced severe pain 
in the upper abdomen. The pain was associated 
with nausea and he vomited a considerable 
amount of greenish material. The pain became 
progressively worse and gradually localized in 
the mid-upper abdomen. The past history was 
significant in that he had always had a poor 
appetite and for a year or more had had occa- 
sional attacks of “indigestion” lasting half an 
hour to an hour after meals which was relieved 
by taking “alkaloids.” The present attack was 
similar to others but more severe. There was no 
history of constipation, diarrhea, bloody or 
tarry stools, preprandial pain, jaundice or 
aversion to fatty foods. He was a recently dis- 
charged veteran and had been stationed in 
Panama where an appendectomy had been 
performed in 1936. It was noted in his family 
history that his father died of pulmonary 
tuberculosis. 


The patient was a well developed and nour- 
ished 3mimg white male in acute distress, rest- 
less, perspiring and moving about in bed in an 
attempt to relieve his^pain. He kept his legs 
hexed on the abdomen. His temperature was 
97°F., pulse 98; respiration 22; blood pressure 
165/90. Pliysical examination was negative 
save for the abdomen which was moderately 
distended with marked involuntary spasm in 
the mid-epigastrium and periumbilical regions. 
The liver, spleen and kidneys could not be felt 
nor were any masses palpable although exami- 
nation was rather iinsatisfactorj" due to a thick 
muscular Avail and the presence of spasm. The 
abdomen was slightly tympanitic to percussion 
and there A\’as audible peristalsis on ausculta- 
tion. Rectal examination revealed acute tender- 
ness high up but no blood Avas noted on the 
examining finger and no masses could be felt. 

The urine AA-as negatwe except for an occa- 
sional hyaline cast. A blood count shoAA'ed: 
hemoglobin 97; red blood cells 4,700,000; 
Avhite blood cells 20,000; polymorphonu clears 
42; transitionals 31; lymphocytes 24; mono- 
cytes 3. An x-raA" of the abdomen Avith the 
patient erect failed to reA'eal any free air 
beneath the diaphragm. 

A presumptwe diagnosis of perforated peptic 
ulcer AA*as made and at 10:30 a.m. on September 
4, 1946, ten hours after the onset of his symp- 
toms, an exploratory laparotomy Avas per- 
formed under spinal anesthesia through a right 
rectus muscle splitting incision. 
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There was a slight amount of clear free lliiid 
in the peritoneal cavity. 'I'he stomach, duo- 
dcmim and gallbladder were normal. About 15 
cm. proximal to the ileocecal junction a large 
mass was encountered which proved to be an 
ilcoileal intussusception'. This mass measured 
30 cm. overall in length and 6 cm. in diameter. 
It was bluish red, tense and linn. Loops of 
bowel proximal to the intussusception were 
moderately distended while those distal to it 
were collapsed. The vessels in the adjacent 
mesentery were thrombosed and no pulsations 
could be fell in them. As all reasonaljle efl'orts 
to reduce the intussusception were unsucce.ssful, 
an immediate resection was done about 6 cm. 
from either end of the intussuscepted mass. The 
intervening mesentery also was removed. A 
primary open end-to-end anastomosis was then 
cfl'ected and the abdomen was closed in layers 
with silk, without drainage. 

Following operation, a Miller Abbott tube 
was passed and the patient was tnaintained on 
intravenous fluids until the third day when oral 
feedings were started. He was on a full normal 
diet by the sixth day at wliich time he was 
allowed out of bed. The temperature and pulse 
record is reproduced in Figure i. At no time 
was he distended, his rcco\ cry was remarkably 
smooth, the wound liealcd per primam and he 
was discharged from the hospital September 
19, 1946, fifteen days after admission and 
operation. 

Report of the pathologist (Dr. .lames R. 
Lisa) is as follows: The section of small intestine 
(Fig. 2.) measures 35 cm. in length and the 
serosa is smooth. The distal 29 cm. is dilated to 
a circumference of 8 cm., the proximal portion 
is only slightly less. At the junction there is a 
thickened white serosal portion. On opening the 
lower part an intussuscepted loop is displayed 
extending its entire length, deeply injected, 5 
cm. of the tip being cyanotic. The upper loop on 
opening appears normal down to the point of 
origin of the intussusception where there is a 
marked constriction, correspondingtothe tiu’ek- 
ened serosal area. On releasing theinvaginated 
loop a rounded tumor mass is found at this point 


3 cm. in height and 2.5 cm. through the base, 
covered with preserved mucosa. At the tip is a 
small pouting circular area, apparently ulcer- 
ated. On section, the mass .is solid, firm and 
white with a central nodular hard mass. At 
the tip is a small cyst. There is no evidence of a 
.Meckel’s diverticulum. 

.Microscopically, the tumorous mass consists 
of normal aciiuir pancreatic tissue with its 
ducts lying in a densely hyaline connective 
tissue scaling the outer muscular coats. (Fig. 
3A.) Toward the tip the muscle coats arc lost, 
the ducts become dilated; the cystic area, being 
a greatly dilated duct, is visible with the naked 
eye. I hc surface is covered with normal intesti- 
nal mucosa through which the pancreatic ducts 
empty into the lumen at the point which 
presented as the pouting area and is grossly 
visible. Islet tissue is absent. (Fig. 3B.) Other 
portions of the loop show only those changes 
due to the strangulation of intussusception. 

Diagnosis: Intussusception of ileum due to 
tumorous, aijcrrant, pancreatic tissue. 

SUM.M.-tRY 

A case of intussusception in an adult 
caused by a solid tumor of aberrant pan- 
creatic tissue is presented. The clinical pic- 
ture and treatment of intussusception is 
considered and the literature on the sub- 
ject brielly reviewed. 
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PSEUDOGYST OF THE PANCREAS* 


Earl A. Connolly, m.d. and Arnold W. Lempka, m.d. 

Omaha, Nebraska 


A REVIEW of the literature by Harri- 
son and Cooper^ in 1943 reveals 
fifty-tv'o cases of pseudocj^sts of the 
pancreas of traumatic origin. Since then 
the literature includes one other case re- 
ported by Pascucci.- and we are reporting 
still another. A few reports which have not 
been included have recently occurred in 
some foreign journals. 

Incidence. Many cysts of the pancreas 
occur as a result of infection and necrosis 
but there is a lesser number that occur as a 
result of traumatic injury. Jones^ states 
that 20 per cent of oil cysts of the pancreas 
are traumatic in origin. Mahorner and 
Mattson"* report that twent3'--eight of 119 
gave a history of trauma. Judd,° in a series 
of forty-seven cases, reports an incidence 
of 15.7 per cent and he also states that at 
the MaA-o Clinic from 1921 to 1931, there 
were 700,000 admissions of which eighty- 
eight patients were treated surgically for 
pancreatic cysts and that the incidence of 
those being traumatic in origin was ij per 
cent. Heiberg® sa3's that one-third of all 
cases of c^'sts of the pancreas are traumatic 
in origin. Korte" believes that one-fourth 
of CN'sts of the pancreas follow injury* to the 
upper abdomen. He reported on 117 pa- 
tients in whom thirt3'-three gave a histor}^ 
of injur\\ Rabinovitch and Pines^ report 
eleven cases of pseudoc^'sts of the pancreas, 
none of which were traumatic in origin. 
Adam and Nishijima*- report that there 
were onlj' .nine pancreatic cj'sts encoun- 
tered at the Lahey Clinic from 1926 to 
October, 1945. A history" of trauma was 
elicited in onh^ one patient. 

Etiology. According to Harrison’s* ex- 
planation, these traumatic cysts of the 
pancreas arise following a crushing blow to 
the upper abdomen with compression of 


the pancreas against the lumbar vertebrae. 
This trauma causes a rupture of the pan- 
creas with escape of secretion or inflamma- 
tor}'^ exudate into the lesser sac and then 
with the sealing of the Foramen of Winslow 
a cj'st develops. Therefore, the cj^st is not 
in the substance of the pancreas but in the 
immediate neighborhood, that is, in the 
lesser sac. There is no epithelial lining. 

Drennen® states, “In the case where a 
c^^st arises subsequent to the pancreatic 
injur}'", the following conditions probably 
obtain: 

“The pancreas is torn or mashed in such 
fashion that some of the ducts are divided, 
with escape of pancreatic juice. Hemor- 
rhage, of lesser or greater degree, occurs at 
the same time. If the peritoneal coat over 
the pancreas is torn, as is usuall}’" the case, 
then there will be fat necrosis involving the 
omentum. An adhesive peritonitis follows, 
sealing in the injured spot or spots of the 
gland. 

“The pancreatic fluid continues to form, 
pushing its way between the peritoneal 
layers. Thus the cyst grows drop b}^ drop, 
the endothelial lining of the wall contribut- 
ing its share of fluid to dilute the pancreatic 
secretion. The color of the fluid varies as to 
the amount of blood contained. 

“After a time when the intra-cj-st ten- 
sion has become ver}"^ great, the torn ducts 
become sealed-off by contracting scar tis- 
sue, and at the same time the correspond- 
ing parenchj-ma cease to function and 
atroph}-. The endothelium of the cj^st wall 
ma\* continue to secrete its fluid long 
afterward, the c\'st thus grows larger and 
larger.” 

Contents of the Cysts. Harrison* lists the 
contents of these cj-sts as var\nng amounts 
of blood, pancreatic secretion, inflamma- 
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tory exudate and necrotic fluid. A cyst 
containing all of the three pancreatic fer- 
ments is only suggestive of its being 
pancreatic in origin because any cyst con- 
taining blood will have these ferments in it. 
However, if the cyst contains a great deal 
of trypsin, it is right to suppose that it is of 
pancreatic origin. Amylopsin is obtained 
from other fluids in the body as is steapsin. 
The absence of pancreatic ferments does 
not rule out a pancreatic cyst because 
ferments maj* be absent in old C3?sts. 

Symptoms and Physical Findings. Har- 
rison^ in his discussion sa^^s that at the time 
of the accident there is extreme pain ac- 
companied b^"^ nausea, vomiting, weakness 
and shock. Occasionallj*, the sj^ptoms are 
mild but, because of their severity, most 
patients are sent to the hospital for a few 
da^^s observation. Following the injury", the 
examination reveals tenderness in the 
epigastrium with muscle spasm in that 
area. These usuallj’- subside in a few daj-s. 
When the cj^st develops, the accompanjnng 
sjmiptoms are those related to mechanical 
interference with the function of the 
surrounding organs. Upper abdominal 
fullness with gaseous distention occur wuth 
a loss of appetite, nausea and vomiting. 
This is usualljf followed bj* cramping or 
aching epigastric discomfort. Weakness, 
loss of weight and general debility manifest 
themselves as the condition progresses. 
About this time, the patient feels the mass 
between the xiphoid cartilage and the 
umbilicus. The mass is located in the lesser 
peritoneal sac, and is globular, smooth and 
usuallj^ slightljf movable but not displace- 
able. It maj- or maj^ not be tender. Some- 
times there is a sj^stemic reaction with 
elevation of temperature and a leukocj'tosis. 

X-ray Findings. Because traumatic 
c\'sts of the pancreas are an effusion into 
the lesser peritoneal sac, Morrison’s^® list 
of roentgen signs maj-^ be of value in de- 
termining this condition. He states that a 
direct shadow of the effusion will be 
present if the collection of fluid is large. 
There will be a defect in the air or barium- 
filled stomach, probably on the lesser 


curvature and posterior wall in small effu- 
sions, downward displacement of the stom- 
ach to the left and posteriori}" if the 
effusion is large. Kidnej" outlines will be 
preserved. There will be an increased pli- 
ability and compressibility of the gastric 
walls on fluoroscopic palpation. Chest find- 
ings are those of other subdiaphragmatic 
lesions, namel}", elevation of diaphragmatic 
leaf with possible decreased respiratory 
excursion on the left. 

Holt^^ states that a complete examina- 
tion of the gastrointestinal tract is indi- 
cated if a cjst of the pancreas is suspected. 
If the cj"st arises from the head of the 
pancreas, the duodenal loop will be widened 
with little or no deformity of the stomach. 
A cjst arising from the bodj" of the pan- 
creas displaces the stomach anterior!}" and 
superiorly with variable distortion of the 
small bowel. If the cyst arises from the tail 
of the pancreas, there will be a deformity 
of the greater cur\"ature of the stomach at 
or just above the mid-portion with an- 
terior displacement. The splenic fle.xure of 
the colon may either be indented or dis- 
placed caudally. 

Treatment. According to Harrison,^ di- 
agnostic aspiration is contraindicated be- 
cause of the danger of going through the 
stomach, colon or small bowel. Operation 
with complete extirpation of the cyst wall, 
if possible, is the treatment of choice. This 
is not always possible because of its 
intimate relation to the surrounding struc- 
tures. If the latter is the case, marsupiali- 
zation must be resorted to and drainage 
instituted. Anastomosing the cyst with the 
intestinal tract, usually the jejunum, has 
been advocated for other t}"pes of pan- 
creatic cyst but it is seldom necessary to do 
so in those having traumatic origin. 

Results. Operation usually results in a 
permanent cure. In those patients in whom 
the cyst wall can be removed the results 
are very good. If one has to resort to 
marsupialization, then drainage for a pro- 
tracted period can be expected but end 
results are usually good because once the 
tract closes there is seldom further trouble. 
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CASE REPORT 

On August 29, 1945, K. C., a white male 
aged fn-e years, entered Mercy Hospital, 
Council Bluffs, la., on the service of the Cogley 
Clinic with the histor^^ of having fallen from a 
bicycle fourteen days previously. He had just 
linislied his evening meal and went for a ride 
on his bicycle when he hit a rut and lost control. 
Immediately after the accident, he walked 
about 40 feet in a stooped position holding his 
stomach before he fell exhaxfsted and dyspneic. 
He was carried to the house and put to bed. 
An hour later he became nauseated and was 
taken to the doctor who examined him and 
sent him home. On the wax' he x'omited twice 
and four times more during that night. The 
next day he vomited nearly ex'ery hour but 
stopped after hot packs were applied to the 
abdomen. During the next few days he ran an 
intermittant fever and became listless, pale and 
suffered anorexia. His xvhite blood count began 
to rise and the pain in his abdomen continued 
so he xvas sent to the hospital after fourteen 
days of obserx'ation at home. 

The physical findings revealed a thin, poorly 
nourished child xvith a temperature of ioi.6°f. 
and tenderness in the upper abdomen. In the 
epigastrium, the circular impression of the 
handle bar, which did not have a grip, was 
plainly visible. 

The laboratory findings disclosed that the 
red blood count xxas 3,100,000 xvith a hemo- 
globin of 68 per cent. The xvhite count xxas 
I3s300 xvith 76 per cent polymorphonuclear 
leukoex-tes and 4 per cent stabs; there xvere 20 
per cent lymphocx'tes. The urine xx as acid xx'ith 
a specific grax'ity of 1.030, the albumin xvas 
negatix'e as xvas the test for sugar. The micro- 
scopic examination xx-as negative xvhile the 
sedimentation rate at the end of an hour was 
29 mm. 

The x-ray findings xx-ere reported as folloxvs: 
“Film of chest shoxvs no definite pathology. 
There appears to be a homogenous shadoxv in 
upper abdomen, may be a hematoma.” 

The preoperatix'e diagnosis xx'as a hematoma 
in the upper abdomen, possible hemorrhage 
from the spleen. 


The patient xx-as operated upon on the 
nineteenth day folloxving injury under a general 
anesthetic. A high, left rectus incision xx'as made 
and the mass in the upper left quadrant ex- 
plored. The lesser sac xx-as distended xxdth a 
thin turbid fluid. The cyst xvas aspirated and its 
xx-all excised. The peritoneum xx-as closed xx'ith 
No. o chromic. The fascia xx as closed xx-ith con- 
tinuous and interrupted No. 0 chromic. Clips 
xvere used to approximate the skin edges. The 
patient receix-ed 500 cc. of xvhole blood during 
the operation. 

The report of the fluid from the cyst rex^ealed 
that the amylase content of the fluid xx-as 
equivalent to 400 mg. of sugar, concomitant 
xvith that of pancreatic origin. 

During the postoperatix-e course the patient’s 
temperature remained elex-ated for four days 
and then returned to normal. The patient 
steadilx- improx-ed and he xx-as dismissed on the 
fourteenth postoperative day entirelx- re- 
liex-ed of symptoms. The patient xx'as xvell 
one year later xvith no symptoms or ex'idence of 
recurrence. 
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DEMONSTRATION AT OPERATION OF SPHINCTERIC 
ACTION AT THE TRUE GASTRIC STOMA=>^ 


Charles S. Kennedy, m.d., Roland P. Reynolds, m.d. and Meyer O. Cantor, m.d. 

Detroit, Micbiiian 


T here has been considerable con- 
troversy in the literature as to 
whether or not a sphincter forms at 
the site of the gastric stoma following sub- 
total gastrectomy. The controversy be- 
comes further complicated by the lack of 
a clear understanding as to just what the 
gastric stoma is following gastrojejunos- 
tomy. Most European surgeons' consider 
the circumference of the anastomosis as 
being the gastric stoma. This opinion is 
also shared by many surgeons in this 
country with whom we have discussed this 
problem. American literature is singularly 
lacking in any reports about the que.stion 
of the gastric stoma. For this reason, in 
another publication- we endeavored to call 
attention to the fact that the “true gastric 
stoma” is not the circumference of the 
stomach outlet in the anastomosis but is 
only the circumference of the jejunum at 
the lower end of the anastomosis. 

Vitkin" denies the existence of a sphinc- 
ter following gastrojejunostomy as do 
many other European writers. Some, such 
as Wolfler, have shown what is considered 
to be a sphincter at the site of the anas- 
tomosis as a result of a Billroth i. Other 
surgeons state that by plication of the in- 
testinal circular fibers at the site of the 
anastomosis such a sphincter could be 
formed but would not be a true sphincter. 
On the whole, the consensus of opinion 
among surgeons everywhere is that no 
true sphincter is formed following subtotal 
gastrectomy, and that any demonstration 
of submucosal thickening is merely due to 
the plication of the layers at the site of the 
anastomosis. 

Ravdin, Johnston et al.,'* in a series of 
experimental studies, have shown that 


some peristaltic activity occurs at the 
upper end of the jejunum at the site of 
the anastomosis when difierent types of 
food arc ingested. They consider this peris- 
taltic acti\'ity to be caused by the normal 
peristalsis of the intestine due to stimula- 
tion of its mucosa by the irritative effect 
of certain foods or due to the normal 
physiologic response of the small bowel to 
the introduction of a bolus of food. They do 
not believe in the existence of a sphincter. 

In our case report, not only was there a 
perfect demonstration that the “true gas- 
tric stoma” is that circumference of the 
jejunum at the site of the anastomosis 
(lower end), but definite sphincteric action 
was noted at this “true gastric stoma.” 
Examination of Figure i demonstrates the 
appearance of the stomach at operation. 
The lower gastric wall (jejunum) was seen 
to bulge downward producing a relative 
displacement of the gastric stoma to the 
left. Note that there is a definite constric- 
tion at the “true gastric stoma” as shown 
in this figure. At operation this constriction 
was seen to relax and then constrict again 
much like the pylorus. Examination of 
Figures 2 and 3 show different phases of 
contraction and relaxation at the true 
gastric stoma. Only one narrow ring like a 
sphincter appeared to take part in this 
peristaltic activity. 

CASE REPORT 

A. P., a thirty-six year old colored man, was 
admitted to Grace Hospital for the surgical 
repair of an incisional hernia. He had been 
operated upon four j'ears previously at which 
time a subtotal gastrectomj^ was done. This 
was an anterior gastrojejunostomy of the Polya 
type. Following this operation, the patient^de- 
veloped an incisional hernia. 


From Grace Hospital, Detroit, Mich. 
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On examination, the patient was found to be 
a well nourished colored man. He lay com- 
fortably in bed and did not appear acutely ill. 
An acneiform eruption was quite evident over 
his shoulders and back. His temperature was 
9S.6°f., pulse So, respirations 20. Examination 
of his head, eyes, nose and throat were entirely 
normal. The lungs were resonant to percussion; 
voice and breath sounds were normal; tactile 
fremitus was normal and there were no rales. 
The heart was not enlarged to percussion. A 
soft, systolic, apical murmur was noted. Pulses 
were equal and regular and there was no pulse 
deficit. Heart rate was regular; blood pressure 
was 130/80. His abdomen was flat. There was a 
large mid-abdominal incisional hernia at the 
site of the previous operative scar. The recti 
muscles were widely separated. No tenderness 
was noted over the mass. The liver edge was 
not palpable. No masses were found other than 
the hernia and no spasm was present. The 
genitalia were normal and the extremities 
showed no pitting edema. Reflexes were also 
normal. 

On January 1 1, 1946, under continuous spinal 
anesthesia a spindle-shaped incision was made 
about the old mid-line scar and the scar ex- 



Fig. I. Note the out-pouching of the lower gastric 
wall (jejunum). Tlie “true gastric stoma” is now 
displaced to the left. The definite constriction is 
at the point of the true gastric stoma with ihe 
dilated jejunum beneath. Splu'nctcric action wa.s 
noted clinically at this point of constriction. 



2 3 

Fig. 2. The constriction of the column of barium .as it passes through the true gastric stoma. The 
proximal loop which is non-functional does not aisualize. Note the down-pouching of the lower 
gastric wall (jejunum). 

Fig. 3. This film shows the relaxation at the true gastric stoma permitting a free flow of the barium 
into the jejunum. 
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cised. On entering the peritoneal cavity, it was 
found that the jejunum was attached to the 
scar in several places and a perforation of the 
jejunum was avoided with much difficulty. A 
sac, about half the size of one’s head, finally 
was freed from the layers of the abdominal wall. 
It was observed that at the site of the old 
gastric resection the jejunum was pouched 
downward so that it had a diameter of 2 or 
3 inches, and at the lower angle of the Polya 
attachment of the jejunum to the stomach there 
was a definite constriction of the jejunum with 
a sphincter-like action. Under observation on 
the operating table, this portion of the jejunum 
would contract to one-half or one-third the 
diameter of the remaining jejunum and would 
then relax. It exhibited true sphincteric ac- 
tivity. The abdominal wall was closed by the 
Mayo method for ventral hernia repair. The 
inner two rows of sutures imbricated the ab- 
dominal wall from left to right, and an outer 
row of interrupted wire was added. The skin 
incision was closed with interrupted nylon and 
running catgut. 

The patient developed lobar pneumonia on 
the fifth postoperative day but response to 
penicillin therapy was prompt and he made an 
uneventful recovery. He was discharged as 
cured on the thirteenth postoperative da3^ 

SUMMARY 

The case herein reported is quite uncom- 
mon in that it is rarely possible for the 
surgeon to have an opportunity to survet’^ 
the site of the anastomosis while the pa- 
tient is alive. The observations made at 
this operation clinically (bj'^ direct vision) 
prove two points: First, if Figure i is 
noted, it becomes quite evident that the 
stomach enlarged to accommodate normal 
meals postoperatively following subtotal 
gastric resection bj" the out-pouching of 
the jejunal wall, and second, a circular 
bundle of muscle fibers at the true gastric 
stoma became hypertrophic and bx"^ rhj'th- 
mic contraction and relaxation showed all 


the characteristics of a true sphincter. 
Many surgeons have discussed the absence 
or presence of a hypothetical sphincter but 
never before, as far as we know, has it been 
possible actually to demonstrate its exist- 
ence. We are at present engaged in ex- 
perimental work to prove bx" means of 
microscopic sections xvhether such a sphinc- 
ter usually forms. Figures 2 and 3 shoxv 
roentgenograms taken of this patient. Note 
the contraction and relaxation as shoxvn 
on the barium column passing through 
the true gastric stoma. Note also the 
doxvnpouching of the loxx^er gastric xx'all 
(jejunum). 

CONCLUSION 

A case of a man xx^hose abdomen xx^as 
opened to repair an incisional hernia is 
reported xvith the folloxxdng obserx'^ations : 
(i) A definite enlargement of the stomach 
by the mechanism of outpouching from the 
jejunal xvall is noted. (2) A definite sphinc- 
ter contracting and relaxing at the “true 
gastric stoma” xx'as noted. (3) The “true 
gastric stoma” is the circumference of the 
jejunum at the loxver end of the anas- 
tomosis and is not the entire circumference 
of the anastomosis. 
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NON'TRAUMATIC PERFORATION OF THE COMMON 

BILE DUCT 


Howard M. Cans, m.d. and M. Reydman, m.d. 

Clevela/id, Ohio 


S pontaneous mpture of the com- 
mon bile duct without antecedent his- 
tory of trauma or surgery to the duct 
appears to be an exceedingly rare complica- 
tion of gallbladder disease. A careful 
review of the literature reveals but fn^e ref- 
erences to spontaneous rupture unasso- 
ciated with trauma or surgery. We believe 
our case warrants reporting because of the 
rarity of the condition. 

CASE REPORT 

H. K., a white male, age twenty-five, com- 
plained of crampy pain in the epigastrium of 
three weeks’ duration, occurring one hour after 
meals and lasting one to two hours. This pain 
was relieved at first by taking bicarbonate of 
soda but one week prior to hospitalization the 
pain changed in character and became constant 
and intractable. At this time the patient’s com- 
plaints consisted of malaise, weakness, head- 
ache and several bovits of afternoon chills and 
fever. The family physician interpreted these 
findings as consistent with “flu” and after five 
days of bedrest and symptomatic therapy the 
patient felt much impro\'ed and resumed his 
daily routine. Two days later the malaise, fever 
and chills, accompanied by severe non-radiating 
epigastric pain returned and jaundice was 
noted. The patient was admitted to the 
hospital. 

His past history disclosed that the patient 
had experienced a similar episode of pain one 
year prior to his present illness which was re- 
lieved by soda bicarbonate but was unaffected 
by amphojel. There was no history of trauma 
save for a war injurj' of the left kidney sus- 
tained in 1944 which necessitated ' a left 
nephrectomy in 1946 because of persistent 
hematuria. 

Physical examination revealed a lean, well 
deA'eloped male who appeared acutelj' ill and 
in obvious distress. His temperature was 
ioo.2°F., pulse 98, respirations 20. The sclerae 
and skin were moderately icteric. There was 


tenderness and some rigidity in the right upper 
quadrant with subxyphoid tenderness. The 
liver, spleen, kidney and gallbladder were not 
palpable. The remainder of the examination 
was non-contributory. 

Laborator}^ studies on admission showed 
urine with a trace of albumen, positive for the 
presence of bile but negative for the presence 
of urobilinogen; hemoglobin 85 per cent; red 
blood cells 4.45 million; white blood cells 12,000 
with a normal hemogram. Serum amjdase and 
blood chemistry studies were all within normal 
limits; icterus index, 64. 

The patient was admitted to the medical 
service and the difl'erential diagnosis considered 
was: (i) Penetrating duodenal ulcer into the 
liver with secondary hepatitis; (2) infectious 
hepatitis with an intrahepatic obstructive 
phase. 

Penicillin therapj- (40,000 units everj’’ three 
hours) was instituted immediately but despite 
it the patient’s temperature rose to I04 °f. on 
the day following admission. Gastrointestinal 
x-rays on the second hospital day were negative 
for ulcer. The jaundice increased and the 
icterus index rose to 73. The stools became 
acholic in appearance and were negative for 
hydrobilirubin. The urine was negative for 
urobilinogen on repeated examinations. On the 
second and fifth hospital days the patient had 
a seA'ere chill despite penicillin therapy followed 
by a temperature rise to I03°f. On the morning 
of the sixth hospital day the patient’s pain be- 
came more severe, the abdomen became more 
rigid especially in the right upper quadrant and 
surgical consultation was requested. A urinalysis 
revealed urobilinogen strongly positive in the 
urine for the first time. Because of the severe 
pain, abdominal spasm, pattern of chills and 
fever, increasing icterus and leukocj-tosis, a 
preoperative diagnosis of septic cholangitis was 
made. 

At operation under continuous spinal anes- 
thesia an upper, split, right rectus incision was 
made. The liver was considerably enlarged. 


Inspection revealed the gallbladder to be 
8n 
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in the presence of inflammation are exceed- 
ingly rare. The majority of reported 
perforations of the duct system in the 
literature are found associated with trauma 
or previous surgery. As early as 1912, 
McWilliams reviewed ninety cases of per- 
forations occurring in the extrahepatic 
biliar}^ S3-stem from all causes and found 
that 9 1 per cent occurred in the gallbladder, 
4.4 per cent in the common duct, 3.3 per 
cent in the cvstic duct and i.i per cent in 
the hepatic duct. Woodruff A. Smith col- 
lected eleven cases and reported one of his 
own of intrahepatic bile duct rupture with 
escape of bile from the surface of the liver. 

Baile34 Vale and Shapiro, and Newel 
have each reported a case of spontaneous 
rupture of the choledochus in which there 
had been no associated trauma, surger}^ 
or impacted stone. Reich has reported the 
same for the hepatic duct. Newel found no 
obstruction at an}' point in the common 
duct or hepatic ducts to account for rup- 
ture. He has e.xplained the perforation on a 
basis of an acute choledochitis combined 
with spasm of the sphincter of Oddi result- 
ing in temporary partial obstruction which 
in turn produced an empyema of the duct 
and rupture at the weakest point. He has 
also mentioned Burden’s etiologic doctrine 
and invites the possibilit}' of a small stone 
arising in the glands and imbedded in the 
wall of the inflamed duct producing rupture. 

The etiologic explanations for common 
duct rupture may be man}'. The factors 
which we believe are called most fre- 
quenth" into pla\' are listed below: 

I. Common duct stories may become im- 
pacted in the duct and produce a pressure 
necrosis of the wall which, when combined 
with an inflammatory process, may pro- 
duce rupture. Walters has pointed out that 
the epithelial lining of the duct is remark- 
abh* resistant to trauma which accounts, 
perhaps, for the relative infrequenc}* of 
spontaneous rupture. 

Burden has pointed out that the biliary 
ducts contain numerous glands in their 
walls, extending almost to the peritoneal 


coat. Normall}', these sacculi contain no 
bile but contain the mucous secretion of 
these glands. In a dilated, diseased duct 
these glands may be the seat of infection 
and calculus formation mav occur. Under 
unusual circumstances, i.e., cholangitis 
with increased intraductal pressure, jDcr- 
foration may result. 

2. Injection and Increased Intraductal 
Pressure. Newel’s explanation lias already 
been cited, namelv, that with acute 
cholangitis and spasm of the sphincter the 
temporar}-, partial obstruction rnav be 
sufficient to produce empvema of the duct 
with perforation at the weakest point. 
Frequentlv these cases demonstrate a 
predilection for the site of old choledochos- 
tomies as the site of rupture, V'^olfson and 
Levine have reported three cases of spon- 
taneous rupture of the duct following 
choledochostoni}'. Newburger has reported 
nine such cases. 

The intraductal pressure increases may 
be due to spasm, stone or frequently both. 
Thus the duct distends and rupture occurs 
at the critical point of distention. 

3. Arterial thrombosis might account for 
cases in which the rupture occurs inde- 
pendent cf the site of former manipulation 
and instrumentation. 

4. Direct and indirect trauma mav pro- 
duce rupture of diseased or even normal 
bile ducts. 

5. Choledochus exists, though rare, ma}' 
produce spontaneous rupture. In Taube’s 
case a lemon-sized c\'stic mass seeping bile 
was found located at the retroduodenal 
portion of the choledochus. 

6. Dii'erticula of the choledochus ma}' be 
listed as a rare pathologic entitv. However, 
one of us (H. M. G. 1 has recent!}' operated 
upon a patient with jaundice whose com- 
mon duct contained eleven diverticula in 
each of which a mixed stone was impacted. 
It seems quite possible that under condi- 
tions of increased intraductal pressure and 
in the presence of inflammation, one or 
more of these stones may erode a diverticu- 
lum and produce a perforation. 
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CO>tMENT AND SUMMAKV 

A ease of spontaneous perforation of the 
common duct associated Avith stone has 
been presented. A brief review of the litera- 
ture and a description of the factors which 
may lead to sucli a perforation have 
followed. 

In retrospect, albeit hypothesis, it would 
appear that during this jjatient’s first at- 
tack of pain one year prior to his present 
illness, a small cholesterol stone was 
pushed from the gallbladder into the com- 
mon duct. It remained there as a silent 
stone until the recent chain of symptoms 
began. At this time in the presence of 
septic cholangitis it eroded through the 
duct wall and after perforation produced 
the sudden severe pain and chemical 
peritonitis. With the partial extrusion of 
the stone from the duct, bile was once again 
able to gain entrance into the intestinal 
tract and undergo reduction to urobilino- 
gen which appeared in the urine for the 
first time on the operative day. 
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CONGENITAL MEGACOLON-HIRSCHSPRUNG’S DISEASE 

MEGACOLON TREATED BY SEGMENTAL RESECTION 


Joseph Hersh, m.d. 

Diplomatc of the American Board of Surgery 
Pittsburgh, Pennsylvania 


IRSCHSPRUNG’S disease or mega- 
colon was established as a clinical 
entity in 1888 as “a condition of 
congenital, high grade dilatation of the 
colon Avith thickening of all its tunics, 
especially the tunica muscularis and reten- 
tion of large quantities of fecal matter.” 
The acquired type of megacolon although 
pathologically identical with its congenital 
relative difl'ers etiologicall}' from the entity 
described by Hirschsprung. 

Any mechanical obstruction of the large 
bowel is followed by hypertrophy and 
dilatation above the obstruction, thus 
considering the early age of appearance of 
symptoms of the disease it is possible that 
some embryonal defect is present which 
cannot be demonstrated at either operation 
or necropsy. 

The fact that the sigmoid is the most 
common site of the lesion and is usually 
found enormously enlarged the possibilit}* 
of redundancy with chronic volvulus due to 
either kinking, angulation or adhesions 
must be considered in the etiology of this 
condition. 

Rankin believes that the pathogenesis 
is mixed, that there are often several 
etiologic factors as an embryonal defect 
situated either in the motor mechanism 
of the bowel itself or may be explained by 
ectasis of the wall of the bowel, or there 
is a mechanical, congenital defect which, 
although not demonstrably obstructive, 
produces the three cardinal anatomic 
features of megacolon, namely, dilatation, 
elongation and hypertrophy. Attempts to 
demonstrate mechanical obstruction in the 
congenital cases have failed as have any 
demonstration of faulty mechanism of 
resected ner\*e specimens. 


Megacolon is more common in male 
infants, the incidence being 3:1; approxi- 
mately a fourth of the cases are seen before 
the age of five years. 

Although the sigmoid is the most usual 
site of involvement, the process tends to 
extend proximally so that the descending 
transverse and ascending colon and finally 
the cecum may be implicated. In rare cases 
the lower part of the ileum is involved 
resulting in a condition of megailcum. 
Although the lesion usuallv ends at the 
junction of the sigmoid and rectum, the 
rectum is sometimes involved to a minor 
degree. The dilatation may become enor- 
mous so that the pelvic colon resembling 
a flexed leg and thigh may come to occupy 
the entire abdomen and cause extreme dis- 
tention with obliteration of liver dullness 
and marked umbilical protrusion. 

With surgical attack on the colon 
constituting a dangerous hazard associated 
with a prohibitive mortality prior to pres- 
ent day adjuvants to colon surgery in the 
form of sulfasuxidine and penicillin, the 
treatment was directed toward the etio- 
logical factor of neuromuscular obstruction. 
This condition was placed in the same 
category as cardiospasm, spasmodic ob- 
struction of the pharynx and other exam- 
ples of so-called achalasia, a term indicating 
that the essential defect is an inability 
of the sphincter to relax rather than a true 
spasm. The colon and rectum are in- 
nervated by a double nerve supply from 
the autonomic neiA’ous system. The cir- 
cular muscle fibers are supplied from the 
lumbar rami communicantes passing down 
through the SNunpathetic trunks and the 


hypogastric and pelvic plexuses. The longi- 
tudinal fibers on the other hand are 
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supplied by the parasympathetics. Hyper- 
activity of the sympathetic innervation 
to the pelvirectal junction leads to a 
condition of increased tone of the sphincter. 
Thus Wade and Royle, in 1927, were the 
first to suggest sympathectomy for the 
treatment of idiopathic megacolon. In 
1930, Rankin and Learmonth modified 
the technic of the operation in which a 
transperitoneal division of the prcsacral and 
inferior mesenteric nerves is accomplished. 

Crimson, quoting Finney, Fiss and 
deTakats and Biggs has summarized the 
mortality rate associated with the medical 
management of megacolon as averaging 
58 per cent. Although the patients can be 
controlled for long periods of time, the 
bowel may perforate during an impaction 
episode leading to peritonitis and death. 

Of all the surgical procedures resection 
of the involved bowel was the most 
satisfactory, but prior to the advent of 
sulfasuxadine in the preoperative prepara- 
tion of the patient the high mortality 
associated with resection prevented its 
uniform acceptance. 

Poth has demonstrated that sulfasuxi- 
dine and sulfathalidine alter and simplify 
the bacterial flora of the gastrointestional 
tract. His first report in 1942 on a series 
of fifty patients receiving sulfasuxidine 
both pre- and postoperatively revealed the 
absence of fecal fistulas and peritonitis 
and no deaths in the series. After four years 
evidence has accumulated that sulfa- 
suxidine and sulfathalidine when given 
in adequate dosage will produce a signifi- 
cant modification of the bacterial flora 
of the bowel and give a satisfactory 
mechanical preparation of the bowel pre- 
ceding surgical operations while the patient 
is maintained on an adequate protein and 
carbohydrate diet. Postoperative morbid- 
ity studies indicate that these drugs when 
properly used in the preoperative and 
postoperative surgical periods will con- 
tribute to the lowering of the operative 
mortality and make an occasional pro- 
cedure possible which might otherwise not 
be feasible. 


Moses Behrend using sulfasuxidine 0.5 
Gm. to a Kg. of bod}' weight for one week 
has successfully carried out open end-to- 
end anastomosis of the colon. 

Karl A. Meyer ct al. used the open 
anastomosis on a scries of twenty patients 
administering sulfasuxidine for a period 
of from seven to fourteen days before 
surgery in doses varying from 12 to 18 Gm. 
per day. There was one death in this series 
due to pulmonary embolism, a mortality 
of 5 per cent 

Waugh and Custer in a series of fifty 
cases using a primary aseptic anastomosis 
resorted to 10 Gm. of sulfasuxidine daily 
for four days prior to operation. Their 
mortality rate for the entire series .was 
4 per cent. 

Poth and Knotts state that the sulfa- 
suxidine given in therapeutic doses alter 
the feces because they become semifluid 
and practically odorless. Thus as a result of 
preparation of the patient with sulfa- 
suxidine, parenteral feeding and a non- 
residue diet the colon is practicall}’’ ernpty 
at the time of operation and thus proximal 
colostomy or cecostomy is unnecessary. 
The hospital convalescence seldom exceeds 
three weeks comparing favorably with the 
minimum of eight weeks’ close supervision 
and three or four separate procedures in- 
volved in the Mikulicz procedure. 

Cattell and Colcock, from the Lahey 
Clinic, in summarizing their experience 
with congenital megacolon state that 
“Congenital megacolon is rare. Six pa- 
tients have been operated upon at the 
Lahey Clinic from 1940 to 1945 inclusive 
and are reported. The operation of choice 
is segmental or subtotal colectomy. Lumbar 
sympathectomy as the only operative 
procedure offers little chance of permanent 
relief and if employed should be reserved 
for the milder cases with diffuse dilatation. 
Medical treatment should suffice for these 
cases without operative intervention. Lum- 
bar sympathectomy may be combined with 
segmental resection but should not accom- 
pany subtotal colectomy.” 
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CASE REPORT 

R- F., Case No. 1515, male, age three years, 
referred to my service Dr. H. Loikrec on 
January 5, 1946, with a chief complaint of 
“constipation.” He was well up to the age of 
six months when he began having trouble 
evacuating his bowels. Constipation varied 
from one week to six months, the length of the 
latest episode, the use of laxatives and enemas 
being of no value. Along with constipation there 
was nausea and vomiting occurring with 
severe abdominal pain and marked abdominal 
distention. About four months ago the mother 
noticed a mass in the child’s abdomen var\'ing 
in size after enemas or vomiting, the enemas 
never resulting in formed stool and yielding 
only discolored fluid. The past medical history 
was otherwise iiegatiA’e. 

Physical examination revealed a well nour- 
ished male child. The tonsils were hypertrophic, 
dentition good and some palpable nodes present 
in both post-cervical chains. The heart and 
lungs were essentialh' negative. The abdomen 
revealed moderate distention and a slight 
umbillical hernia. Palpation revealed a rounded, 
hard, firm mass extending to the umbilicus. 
Rectal examination disclosed a greatly dilated 
rectum with a massive fecal impaction which 
on bimanual examination seemed to be the 
source of the large abdominal “tumor.” 

On January 6, 1946, under \ inethene anes- 
thesia the impaction was broken up and a 
barium enema administered under fluoroscopic 
control, the enema visualizing a large dilated 
sigmoid flexure. Unfortunately due to hyper- 
irritability of the colon, after breaking up the 
impaction, the barium was not retained long 
enough to be recorded on a film, only a faint 
residue of barium visualizing the upper portion 
of the sigmoid. Three days later the retained 
barium visualized the lower portion of the 
descending colon and rectum and a composite 
photograph of the superimposed .v-ray films 
revealed the extent of the dilated bowel sug- 
gesting megacolon. 

Other laboratory data were as follows: On 
January 14th the urine was dear, straw 
colored; specific gravity 1016, reaction acid, 
sugar negative, albumen very faint trace, blood 
negative, microscopical examination "negative. 
Two days later erythrocytes numbered 4,170,- 
000, leukocxTcs 5,000, hemoglobin So per cent, 
polymorphonuclears neutrophiles 51 per cent, 
eosinophilcs i per cent, small lymphoc\-tes 


5 per cent, medium h'mphoc3Tes 34 per cent, 
large hmiphocN’-tes 6 per cent, large mono- 
nuclears 3 per cent. Kolmer and Kahn tests 
were negative. 

On Januart' 13, 1946, he was placed on a 
preoperative routine consisting of sulfasuxidine 
I Gm. four times daih', } '2 ounce of mineral oil 
at bedtime and a dailj' colonic irrigation with 
normal saline solution. A daih" liquid evacua- 
tion resulted from this routine. Donors were 
obtained bj' proper crossmatching and held in 
abet'ance for the day of operation. Caster oil, 
ounce was given forty-eight hours before 
operation and the enema omitted the dat" before 
operation. 

On Januayv 19th, he was operated upon using 
ether vapor and oxj'gen for anesthesia and a 
continuous drip of blood through a cannula 
inserted into the internal saphenous vein at the 
left ankle joint. Through a lower midline 
incision the dilated sigmoid was resected from 
its junction with normal sigmoid down to the 
rectosigmoid junction. An open end-to-end 
anastomosis was carried out in two layers using 
No. 00 chromic interrupted sutures for the 
inner layer and interrupted No. 35 stainless 
steel wire for the outer layer. There was no 
fecal matter visible during the anastomosis. 
The posterior peritoneum in front of the bi- 
furcation of the aorta was opened and a dis- 
section of all fat and areolar tissue carried out 
to sever the presacral nerve; 2 ^^ Gm. of sulf- 
anilamide powder was sprinkled over the 
anastomotic suture line and the abdomen 
closed bt’ a continuous No. 00 chromic suture 
doubled for the peritoneum and interrupted 
black silk sutures appro.ximating the skin, 
subcutaneous tissue and fascia as a single laN'cr. 

The total operating time was sixty-five 
minutes with the patient’s condition ver\‘ good 
on leaving the table. A total of 500 cc. of 
citrated blood was administered during the 
operation and in the immediate postoperative 
period. 

Penicillin was started immediateh' post- 
operativeK' ‘ in 10,000 units intramuscularlt' 
everv third hour and increased to 30,000 units 
on January- 2 ist, continuing until Januar\' 26th, 
when it was discontinued. Fluids were admin- 
istered b\- vein through the cannula until 
January* 21st, when water was started b\' 
mouth and sulfasuxidine again started giving 
r Gm. every four hours and continued until 
Januarv 2j.th 
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Fig. 1. Composite x-ray picture after barium expulsion showing 
degree of involvement. 


The temperature reached normal on the 
sixth postoperative day and liquid bowel 
rnovements were passed as soon as sulfasuxi- 
dine was started postoperatively. The patient 
left the hospital on the thirteenth postopera- 
tive day in good condition. 

A complete blood count on January 25th, 
revealed erjU;hrocytes 4,370,000, leukocjrtes 
10,450, hemoglobin 80 per cent, polymorphonu- 
clears neutrophiles 61 per cent, eosinophiles 
3 per cent, basophiles 6 per cent, small lympho- 
cytes 25 per cent, medium lymphocj’tes 3 per 
cent, and large lymphocytes 2 per cent. 

A summary of the pathological report is as 
follows: Macroscopic: “The specimen con- 
sisted of large intestine measuring 20 cm. in 


length. At one end it measured 2.8 cm. in 
diameter and at the opposite end 4.9 cm. The 
portion of smaller caliber comprised two- 
thirds of the specimen and had prominent 
teniae and small sacculations which appeared 
normal. The dilated portion while it had a 
thickened wall had no teniae or sacculations.’ 

Microscopic: “Sections of large intestine 
were lined by a tjT)ical mucosa which was 
somewhat more deepfy stained and basophilic 
than usual. The muscularis was very well 
developed and appeared to be three or four 
times the usual thickness. The individual 
smooth muscle fibers were large and even 
with a simple H. & E. stain it was evident that 
the mjmglia fibrils were very large and promi- 
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nent. No inflammatory cell infiltration was 
seen. In the submucosa there was an occasional 
small germinal lymph follicle.” Diagnosis: 
Congenital megacolon. (Hirschsprung’s Dis- 
ease) lijTDertrophy of colon. 

A follow-up examination Julj'^ 8, 1946, 
revealed a well nourished healthy youngster 
having no abnormal symptoms or complaints 
and normal stool evacuations without need of 
laxatives or enemas. 

SUMMARY 

In considering the treatment of mega- 
colon it may be stated that with preopera- 
tive preparation of the large bowel with 
sulfasuxidine it is possible to perform 
primal'}* anastomosis on a practically 
empty colon and devoid of fear of post- 
operative peritonitis and intestinal fistula. 
The general condition of the patient is 
enhanced by the free use of blood trans- 
fusions and postoperative penicillin which 
has an inhibitory efl'ect on aneroblc strepto- 
cocci and clostridial infections and the 
prevention of their causitive role in post- 
operative peritonitis. Thus this negligible 
surgical mortality will stimulate the more 
frequent use of surgery in the treatment 
of congenital megacolon replacing pro- 
tracted medical treatment and its final 
high mortality rate as well as the operation 
of sympathectomy which besides its Ire- 


quent failure sometimes by interrupting 
visceral sensory pathways fails to warn 
the patient of impaction or impending 
perforation. 
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B enign tumors of the small intestine 
are rareh' found and are still less 
frequently diagnosed clinically. It is 
likely that their frequency is greater than is 
found at operation for many are discovered 
as incidental findings at autopsy. Kirsh- 
baum,^ in 1935, reported nine cases of 
lipoma of the gastrointestinal tract dis- 
covered at autopsy, six of which were 
located in the small intestine. Two of these 
were associated with clinical symptoms. In 
his analysis of thirty-three benign tumors 
encountered in 5,754 autopsies, twelve were 
in the small intestine. Schottcnfeld,- in 
1943, reviewed the literature and presented 
six new cases of lipoma of the small intes- 
tine. In his review he pointed out that of 
forty-six gastrointestinal tract lipomas dis- 
covered in a total of 38,741 autopsies 
sixteen were in the small bowel. 

Benign tumors of the small intestine may 
affect all parts of the jejunum and ileum; 
however, they are most frequently found in 
the ileum (Kirshbaum, Maingot,^ Lichten- 
stein and Dutra'*). Schottenfeld, in his 
review of 275 gastrointestinal tract lipomas, 
stated that 56.0 per cent were in the small 
bowel, 52.0 per cent of which were in the 
ileum. The commonest types of benign 
small bowel, tumors in order of their 
frequency are adenoma, myoma, fibro- 
myoma, lipoma and hemangioma.® Rarer 
types are the lymphangioma, angiofi- 
broma,^ myxofibroma® and neurofibroma. 

The tumors may be submucous or sub- 
serous, sessile or polypoid. Their symptoms 
vary with their origin. Generally the sub- 
serous tjqjes growing in an extraluminal 
direction present no symptoms. The sub- 


mucous types may be symptomatic. These 
maj' cause melena, intussusception, partial 
or complete obstruction of the bowel and 
necrosis of the tumor mass. 

These findings are usually the complica- 
tions of the polypoid tj'pe of lesion rather 
than the sessile type. 

Clinically the patient may present a 
picture of acute or chronic attacks of 
intestinal obstruction associated with mod- 
erate to marked abdominal distention, 
nausea, vomiting and weight loss. Blood 
may be found in the stool. Christopher,' in 
1942, reported a case of hemangioma of the 
ileum in which recurrent melena was a ^ 
prominent finding. Smith, Good and Gray,® 
in 1944, reported two cases of tumor of the 
small bowel that was responsible for inter- 
mittent episodes of melena over a period of 
three and seven ^^ears, the former a 
malignancy and the latter a benign lesion. 

Diagnosis may be made by a history' of 
the tendenc}' toward recurrence of symp- 
toms, mainly constipation, abdominal dis- 
tention, melena, nausea, vomiting and 
weight loss. 

CASE REPORT 

A Mexican male, aged fortj'-seven years 
was admitted to a medical seiAuce of the Cook 
Countj' Hospital on December 10, 1945 ''hh 
the diagnosis of “cirrhosis of the liver.” He 
presented the following complaints; weakness, 
progressive fatigue, intermittent, recurrent 
attacks of vomiting, a weight loss of 3 ® 
pounds, occasional tarrj'' stools and abdominal 
swelling of three months’ duration. There was 
no previous operation. 

Physical examination on that date revealed 
a weakened, middle-aged Mexican male, show- 
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ing evidence of recent, weight loss but no dis- 
tress. The temperature was 98.2 °f., the pulse 
70, respiration 20 and the blood pressure 100 
systolic and 60 diastolic. The skin was wrinkled. 
The pupils were small and unequal and did not 
react to light. The heart was slightly enlarged 
to the left but no murmurs were heard. 

The abdomen was slightly distended and 
there was little tenderness in the right upper 
quadrant. No masses were palpated. The 
kneejerl^ reflexes were absent. A tentative 
diagnosis of cerebrospinal lues and gastro- 
intestinal tract malignancy was made. 

The red blood cell count was 4,700,000 and 
the white blood cell count 9,250 with 76 per 
cent polymorphonuclear leukoc3’tes, 21 per 
cent hmiphoc^'tes and 3 per cent monocytes. 
The hemoglobin was 92 per cent. The urine 
was acid, negative for sugar, albumin or cellular 
elements. The blood Wassermann was negative. 
The blood non-protein nitrogen was 29 mg. 
per hundred cc. The inorganic phosphorous 
was 2.7 mg., the alkaline phosphatase 4.3 
units (Bodanskj’") and the acid phosphatase o." 
units per hundred cc. 

A’-rat’- e.xamination of the chest revealed a 
boot-shaped heart. A scout film of the abdomen 
showed gaseous distention in the small bowel 
with earlj' laddering efl'ect. A barium enema on 
December 19th was negative. A roentgeno- 
logical diagnosis of “small bowel obstruction” 
was made. 

The patient continued to have dail}^ bowel 
movements and was comfortable until Decem- 
ber 30th when he developed abdominal cramps, 
became marked^’' distended and A'omited 
se^'eral times. Visible peristaltic waves were 
noted concomitant with the cramps. Auscul- 
tation revealed rushes, tinklingand borbor3’'gmi. 
The patient was transferred to surger3^ 

On December 31st under spinal anesthesia 
the patient was explored. The peritoneal cavitv 
contained a moderate amount of clear serous 
fluid. The small bowel was marked^' distended. 
About two feet proximal to the ileocecal junc- 
tion an ileoileal intussusception was found. 
When this was reduced a mass was noted in the 
lumen of the bowel which was distended 
proximal to the mass. The mass and approxi- 
matelj’ 25 cm. of the ileum were resected and an 
end-to-end anastomosis performed. 

The patient had an uneventfuf recovery and 
was discharged from the hospital fifteen dat's 
following the operation. 



Fig. I. Gross tumor: pedunculated lipofibroma of 
the ileum. 

The pathological report was as follows: the 
specimen consisted of a segment of small intes- 
tine measuring 25 cm. in length. The serosa 
was thickened and in places covered bj’- fibrous 
tags. This was especial^' marked in the mid- 
portion of the bowel segment. The serosa was 
slightly injected and purplish-pink. The mid- 
portion of the resected bowel was deformed by 
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Fir., I. No;c prolifcr.ition of mature and immature fat cells in the lamina pro- 
pria and submucosa; hem.atoxylin and cosin stain; X 172. 

Fie. 3. Note interlacing bundles of cellular fibrous connective tissue and 
scaltcretl fat cells; hcmatovylin and cosin otain; X 172. 


an mal .shaped mass nicnsurinp: j.o I)y j.o by 
.yo cm. wiiich appeared to be freelv moveable 
ssitUin the lumen. 

On opening tlie i)o\\el a pcduncidated mass 
uas evpnsia:!. j.o by 4,0 l)y 4.0 cm., xvhich 
u.'ts attached to the mucous membrane along 
the lateral .aspex't of the wall by a pedicle t.> 
cm. long ami 1.2 cm, in di.amctcr. The mass w.as 
votcrct! bv .a (igin tan muenus membrane, 
Uc nc.'tth the mucotis membrane were small 
pl.ujiics me.tsuririg up to 12 mm. which were 
light yellow -grc> and surru'.inded i)v .a retldish- 
•gfcv. h.crr.orrii.tgic cvtr.'.v.isation up to i cm. 
iri dt.oiietcr. I iic remaining portion of this 


pcdiinciiiatcd mass on sectioning was ;i homo- 
geneous pale grey-w'hite. The mucous mem- 
brane in the proximal portion of the mass was 
eongested. piirplislt-red to p.alc pnrplish-gret 
and covert'd by thick mucus. I he distal portion 
was pale pur}>lisit-grey. 

The circumference of the lumen of the 
bowel for a distance of 3.0 cm. proximal to tite 


mass w .as 4.0 c. 

Proximal to this region tiic circumference 
measured 9.5 cm. Distal to the mass the lumen 
wax 6.3 cm. in eircumfercnce. 

Microscopically a section of the mas-' re- 
veaierl large accumulations of fat ceils hotli m 
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the lamina propria and In the area of the sub- 
mucosa. (Fig. 2.) The cells for the most part 
^Yere fat cells, characterized by the marginal 
placement of the nucleus along the cytoplasmic 
membrane and a large vacuole occupied by fat 
in the C3'toplasm. Mixed with the mature fat 
cells were some less mature ones as char- 
acterized bj'‘ the centrally placed nuclei arid 
fineh’’ vacuolated cj'toplasm. In the region ot 
the muscularis propria the fat cells were less 
numerous, the original tissue having been re- 
by huwdles. of cellcdar 

fibrous connective tissue. (Fig. 3.) The. diag- 
nosis was submucous lipoftbroma of the small 
intestine. 

COM.MENTS 

The above case presented several clinical 
features that should have suggested its 
diagnosis. The history of weight loss, recur- 
rent attacks of vomiting, occasional epi- 
sodes of tarry stools and intermittent 
abdominal swelling was strongly suggestive 
of a benign, obstructive lesion. Malig- 
nancies as a rule are progressively rather 
than intermittently’’ obstructive. The chron- 
icity of the intussusception was apparent 
by the evidence of multiple fibrous tags. 
Although recurrent melena has been usually 
attributed to necrosis of the tumor proper, 
it is to be noted that no evidence of such 
necrosis was present in this patient. Very 
likely the intermittent occurrence of melena 
can be explained by the chronlclty and no 


doubt recurrent acute attacks of intus- 
susception, the last attack necessitating 
surgical intervention. 

SUMMARY 

A case of submucous lipofibroma of the 
ileum associated with intussusception was 
reported. The history, symptomatology 
and physical findings were typical of those 
found in similar cases. The patient recov- 
ered a?ter surgica'i resection oi t'ne invo'ived 
bowel and an end-to-end anastomosis, 
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FOREIGN BODY PERFORATION OF THE SIGMOID 
SIMULATING CARCINOMA* 


Adolph Multser, m.d. and Donald B. Hackel, m.d. 
Boston, Mussttcinisvtts 


I N 1941, MacManus' collected ninety- 
three cases of foreign- body perforation 
of the intestines from the literature and 
added two of his own. He found three main 
types of foreign bodies: (i) The metallic 
type including pins, wires and screws, was 
most common (46 per cent), (2) bones were 
encountered nearly as often while (3) wood 
splinters, including toothpicks, made up 
only 9 per cent of these cases. 

According to Carp," who rc\'iewcd all the 
cases of this nature admitted to the New 
York Presbyterian Hospital from 1915 to 
1926, the great majority (83 per cent) of 
ingested foreign bodies arc passed through 
the body harmlessly. A small proportion 
(,17 per cent) become lodged and result in 
perforation; these figures suggest that in- 
numerable cases never reach the hospital. 

The clinical picture in these collected 
cases of intestinal perforation falls into two 
main types: usually the symptoms arc 
fairl}’’ acute, the duration ranging from a 
few hours to two weeks. In one-third of the 
cases, however, the symptoms and signs 
develop gradually and are characterized by 
low grade fever and anorexia. In the case 
of radiolucent bodies, the preoperative 
diagnosis is usually impossible especially 
since the ingestion of the foreign body is 
rarely remembered. Only one case in Mac- 
Manus’s entire group of ninety-five had 
any knowledge of the ingestion of the 
foreign body. 

The gross pathologic findings fit into five 
main groups.^ In order of their frequency 
these are: (i) abscesses, forty-two; (2) 
generalized peritonitis, eighteen; (3) early 
localized peritonitis, seventeen; (4) indur- 
ated inflammatory tumors, fourteen and 
(5) hemorrhage, one. Perforation of the 
appendix occurred in thirty-four of these 


patients while sigmoid perforation occurred 
in only five. In sixty cases reported since 
1900, there was a 10 per cent mortality. 

The case we report of jjcrforation of the 
sigmoid by a toothpick is of particular 
interest because of the chronic clinical 
course, the roentgenogram which simulated 
carcinoma and the peculiar gross pathologic 
condition of the lesion. 

CASE KEPOKT 

A lifty-six year old housewife was admitted 
to the Beth Israel Hospital on November 24, 
1946, with the chief complaint of abdominal 
pain and constipation of ten weeks’ duration. 
Ten weeks previously, she was seen at her home 
complaining of mild, “cramp-like” lower ab- 
dominal pain associated with nausea and chilly 
sensations. She related the onset of her symp- 
toms, then of twenty-four hours’ duration, to a 
meal of fish eaten two days before. She had no 
Ijowel movement for twenty-four hours. Exami- 
nation revealed slight tenderness to the left 
and below the umbilicus, no associated spasm 
and a temperature of A presumptive 

diagnosis of acute diverticulitis was made. 
Three days later, September 18, 1946, because 
of the persistence of her symptoms, she entered 
a local hospital. 

Her laboratory findings on admission were: 
white blood cells, 13,500; polymorphonuelcars, 
85 per cent; red blood cells, 3,800,000; hemo- 
globin, 75 per cent and urine, normal. A barium 
enema showed a constant area of narrowing at 
the junction of the sigmoid and the descending 
colon which was not characteristic of carci- 
noma; the mucous membrane appeared intact. 
The patient was treated for threatened perito- 
nitis and was maintained on intravenous fluids 
and given a course of sulfasuxidinc. Her tem- 
perature ranged between 98.8° and 99.8 °f. She 
was discharged after one week, apparently well, 
on a vitamin supplemented low residue diet. 
When seen two weeks later, she continued to 
complain of gaseousness and “pencil shaped 


* From the Beth Israel Hospital, Boston, Mass. 
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Fig. 1. Roentgenogram showing area of narrowing at junction of descend- 
ing colon and sigmoid. 


stools.” Sigmoidoscopy showed considerable 
mucus in the sigmoid but no blood; the stenosis 
was beyond the area visualized. No further 
medical attention was sought until 5 a.m., 
October 20th when her temperature rose to 
i05°F. after a shaking chill. Pain developed in 
the left lower quadrant radiating down the left 
leg; vomiting was continuous. The patient was 
readmitted to a local hospital with a diagnosis 
of "Sigmoiditis, with retroperitoneal perfora- 
tion.” Examination revealed tenderness over 
the sigmoid. There was a tender bulge in the 
left vault upon pelvic examination. The white 
blood count rvas 37,000. Penicillin and strepto- 
mycin were given simultaneously with prompt 
subsidence of leukoc_\'tosis, fever and pain. On 
the third hospital day, daily rectal irrigations 
containing sulfasuxidine were begun to relieve 
the obstipation. She was discharged on her 
fifteenth hospital day after four days of a nor-' 
mal temperature and no medication. At home 
the lower abdominal pain and constipation re- 
curred and, three weeks later, she was hospital- 
ized at the Beth Israel Hospital. 

The physical examination disclosed a short, 
obese patient in no distress. There was mild ten- 


derness over the sigmoid and tenderness and 
fullness in the left pelvic vault. The tempera- 
ture, pulse and respirations w’ere normal. 

The admission laboratory data revealed a 
negative urine; white blood cells, 6,850; red 
blood cells, 3.5 million; hemoglobin, 75 per cent 
and stools, guaiac negative. 

During the clinical course the previous x-rays 
were reviewed; and a repeated barium enema 
revealed "an area of narrowing in the sigmoid 
about 3 cm. long. The findings were those of an 
organic lesion in the mid-sigmoid, slightly 
stenotic. Some features of the lesion were sug- 
gestive of an inflammatory nature. However, 
carcinoma could not be definitely ruled out.” 
The patient was seen by two consultants, a 
gastroenterologist and a surgeon; both agreed 
that malignancy'- seemed the most likely diag- 
nosis. The large bowel was prepared for surgery 
and on the eleventh hospital day laparotomy 
was performed under continuous spinal anes- 
thesia. 

A left rectus splitting incision was made 
extending from the symphysis to i inch above 
the umbilicus. E.xploration of the upper abdo- 
men revealed no abnormalities. The sigmoid 
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lay deep in tlie pelvis where it was fixed to the 
posterior uterine wall and board ligament by a 
hard mass which felt like carcinoma. A loop 
of distal sigmoid was felt beneath the mass and, 
because of the possibility'’ of palliative resection, 
a plane of cleavage was developed by blunt dis- 
section between uterus and involved bowel. A 
few drops of purulent material were encoun- 
tered. The bowel, which was adherent over an 
area 8 by 4 cm. to the uterus and left ovary, 
was separated with relative ease and revealed 
an unusual orange-yellow coating to the 
“abscess cavity” and adjacent bowel wall. A 
portion of this was taken for frozen section and 
reported as showing “chronic inflammation.” 
A corpus luteum cyst 3 by 2 cm. lay in the 
upper portion of the mass. As the cyst was 
being separated from the sigmoid a small com- 
munication between it and the bowel wall was 
uncovered and a 3 cm. piece of toothpick 
extruded itself. After mobilization of the bowel 
the lesion was found to involve the junction of 
the descending colon and sigmoid. A large 
redundant loop of sigmoid had been trapped 
.beneath the lesion in the pelvis. An additional 
biopsy taken from the hard yellow material at 
the mesenteric border of the bowel, away from 
the ovary, confirmed the first report. A left 
salpingo-oophorectomy was performed. The 
tiny (0.2 cm.) sigmoid perforation was closed. 
Two Gm. of sulfanilamide powder were 
sprinkled in the pelvis and over the bowel. The 
omentum was then tacked down with inter- 
rupted sutures over the long denuded area on 
the bowel and several appendices epiploica were 
used to peritonealize the posterior surface of 
the uterus. The abdominal wall was closed ia 
layers without drainage. The patient left the 
operating room in good condition. 

The pathological examination revealed that 
the specimen consisted of a resected left tube 
and ovary. The ovary measured 3.0 by 2.8 by 
2.3 cm. while the tube measured 3.5 cm. in 
length and 0.6 cm. in diameter at the ampulla. 
The external surface of the specimen was 
covered by congested and somewhat roughened 
. peritoneum except at the upper pole of the 
ovary where a cystic cavity opened to the 
outside. This cavity measured 3.0 cm. in 
diameter; its inner surface was yellowish-gray 
in color and covered to a great e.xtent by 
reddcned and necrotlce material. The wall of 
this cystic structure was relatwely thick, meas- 
uring 0.35 cm. in average thickness. Beneath 
this cyst definite ovarian tissue could be recog- 
nized containing a few tiny corpora lutea. The 


fimbriated end of the tube was patent, y^et 
swollen and congested. Also submitted was a 
thin sliver of wood resembling a portion of 
toothpick which measured 2.8 cm. in length. 
This body had been removed- from the cyst of 
the ovary. There were a few small, irregular 
fragments of reddened and light yellowish-tan, 
friable tissue measuring 0.6 cm. in diameter. 
Frozen section showed inflammatory tissue 
with foreign body giant cells surrounding 
double refractile bodies. 

Diagnosis: Chronic oophoritis with necrosis, 
cj'stic and xanthomatous degeneration; peri- 
oophoritis and perisalpingitis; perisigmoiditis; 
foreign body(wood sliver) and hydrosalpinx. 

The patient’s postoperative course was un- 
eventful. She was given penicillin and strepto- 
mycin. Her temperature rose to ioi°f. on the 
second postoperative day^ but fell within three 
days and remained at 99°F. throughout her 
stay. This slight elevation was a’ttributed to 
residual pelvic inflammation. Antibiotics were 
withdrawn after one week. She was discharged 
on the eleventh postoperative day (December 
14, 1946) with her wound well healed. Three 
days after discharge, she again began to com- 
plain of abdominal cramps and fever. She was 
readmitted December 24, 1946, with a tem- 
perature of ioo“f., a white cell count of 16,000 
and a diagnosis of “pelvic abscess.” Massive 
doses of penicillin made drainage unnecessary. 
She was discharged January 16, 1947, after one 
week of normal temperature without chemo- 
therapy and has remained well ever since. 

SUM.MARV 

A case history is presented of a patient 
in whom a swallowed fragment of toothpick 
perforated the sigmoid and entered a 
corpus luteum cyst of the left ovary. The 
prolonged symptomatology, anemia and 
x-ray evidence of an obstructive lesion led 
to a preoperative diagnosis of carcinoma 
of the sigmoid. At operation the perforated 
bowel and ovarian cyst xvere found in- 
volved in a hard yellow mass. Tissue from 
the mass revealed a unique reaction due to 
the response of the lutein cells to chronic 
-irritation. 
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ENDOMETRIOSIS OF THE UMBILICUS’ 


Benjamin J. Weisband, m.d. and Charles Modica, m.d. 

New York, Neu' York 


T his paper is written for the purpose 
of adding two cases of endometriosis 
of the umbilicus to this relatively rare 
entity and also to review some of the 
literature on this subject. 

Novak^ states that about forty cases of 
endometriosis of the umbilicus have been 
reported. However, according to Berman,- 
Stranger found a total of sixty-eight cases, 
reported in the entire world until the end 
of 1935- 

Since 1935, we found that in American 
literature Jenkins and Brown"' reported 
only three cases of endometriosis of the 
umbilicus out of a total of 117 cases of 
endometriosis elsewhere in the body. Fal- 
lon, Brosman and Moran'^ reported 200 
cases of endometriosis in a recent article 
but failed to mention any cases involving 
the umbilicus. 

Green^ in 1899 was among the first to 
describe a case whose history and physical 
findings were very suggestive of endo- 
metriosis of the umbilicus and Cullen® in 
1920 reported two cases. Samson" in his 
verv thorough and interesting article dis- 
cusses endometriosis or adenoma of the 
peritoneal cavity but makes no mention of 
endometriosis elsewhere in the body. 

Histogenesis There are a number of 
theories concerning the histogenesis of 
endometriosis of the umbilicus. AA^e are in 
agreement with Meyer, No^'ak and others 
that the Sampson theory of regurgitation 
of endometrial particles through a tube 
does not explain endometriosis of the 
umbilicus because, as previously men- 
tioned, Sampson did not take into con- 
sideration endometriosis outside of the 
peritoneal cavit3u 

AVe found in our cases, as did Berman" 
and others, that no communication existed 


between the peritoneal cavity and the 
umbilicus and there were no signs of 
endometriosis elsewhere. Therefore, the 
celomic metaplasia thoery seems to be the 
most logical explanation for the subject on 
hand. This theorj^ by Ivanoff and Meyer, 
is based on the fact that the entire epithe- 
lial apparatus of the female genital tract is 
derived from the primitive peritoneum 
which forms the epithelial lining of the 
celomic cavity. The miillerian duct is 
developed from the invagination of this 
celomic epithelium and remnants of this 
remains at the umbilicus and undergo 
endometrial differentiation. 

Bingham and Templeton® state that 
while endometriosis is not malignant, these 
growths have been known to recur and 
metastasize. Visible endometrium has been 
found in the pelvic lymph nodes on numer- 
ous occasions and, according to Berman, 
cases of endometriosis of the arm and 
thigh have been reported. 

case reports 

Case 1. R. M., (No. 113538), a thirty year 
old colored female, was admitted to the Surgical 
Service of Harlem Hospital on January 29, 
i939> ''''ith a history of umbilical “tumor” of 
one year’s duration. It was painful and bled 
intermittently for a month prior to admission. 
There was no periodicity to the pain. The past 
history revealed that the patient had had a 
hysterectomy for fibroid uterus followed by 
amenorrhea three years prior to admission. 

The physical examination revealed a well 
developed and well nourished colored female 
in no acute distess. Her head and neck showed 
no gross abnormality. The lungs were clear 
and the heart was essentially negative. Tlie 
abdomen was scaphoid and there was a well 
healed lower mid-abdomenal scar present. 
There were no palpable masses. The umbilicus 


* From the Surgical Sen-ice of Harlem Hospital, New York City, Dr. Louis T. ^^••rig^rt. Surgical Director. 
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Fig. I. Showing skin, appendages within the 
superficial portion of cutis and nests of endometrial 
glands in the deeper portions. ■ 


showed a bluish discoloration with tumor 
formation in the center, tender and cystic in 
character. The admitting diagnosis was (i) 
umbilical tumor and (2) possible hemangioma. 

At operation on January 20, 1939, an umbil- 
ectomj' was performed. A discoloration was 
found to extend to the peritoneum; however, 
no intraperitoneal involvement was present. 

The postoperative course was uneventful 
except for several episodes of stuporous and 
semi-stuporous states due to hysteria. The 
patient was discharged on the eighteenth post- 
operative da\' in excellent condition. 

The pathologic report is as follows: Gross: 
The specimen consisted of skin and subcutane- 
ous .tissue in the center of which the umbilicus 
was found. The skin measured 1 1 by 4 cm. The 
umbilicus had a raised, light purplish mass in 
its center. On cut section, the mass was seen 
to consist of fibrous tissue. Microscopically, 
sections of the tumor revelaed endometriosis of 
the umbilicus. 

Case ii. G. R., (No. 239484), a thirty-four 
year old colored female, was admitted to the 
Surgical Servfice of Harlem Hospital on Novem- 
ber 9, 1945, complaining of painful swelling of 
the umbilicus of two years’ duration. The pain 
was most severe during her menstrual periods 
and became progressively worse. The periods 
were regular, every twenty-eight days and last- 



Fig. 2. Presents a higher magnification of F’igure 
I, showing endometrial glands in secretory phase 
surrounded by endometrial stroma. 


ing for four daj^s, with no dysmenorrhea or 
menorrhagic. There was no history of ex-ternal 
bleeding. The patient had one child and no 
miscarriages. 

The physical examination revealed a well 
developed and well nourished colored female 
in no acute distress. The head and neck showed 
no gross abnormalities. The lungs were clear 
and the heart was essentiallj'’ normal. The ab- 
domen was obese and non-tender. The umbili- 
cus was enlarged, tender, with a small area of 
ulceration in the center. There was no gross 
evidence of bleeding. The pelvic examination 
was essentially negative. 

The admitting diagnosis was (i) endometriosis 
of the umbilicus and (2) omphalitis. Five days 
after admission, the pain in the umbilicus be- 
came severe and the umbilicus showed a small 
clot in the center. 

On November 27, 1945, fourteen daj'^s after 
admission, an umbilectomy and incidental 
appendectomy were performed. The essential 
findings at the operation were as follows: The 
umbilicus showed ulceration with blood clot 
in the center and purplish discoloration extend- 
ing to the periteoneal surface. However, the 
peritoneal cavity revealed no endometrial im- 
plants. The uterus was two to three times the 
normal size and boggj' (premenstual). 
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The postoperative course was uneventful 
and the patient was discharged, symptom-free, 
on the thirteenth postoperative day. 

Tile patliologic findings were as follows: 
Gross: The specimen consisted of a mass of 
tissue 6 by 3 by 2 cm. in the center of wiiich 
was an ulceration with a purplish discoloration. 
The microspic section revealed endometiosis 
of the umbilicus. 

Comment. These two patients were 
admitted to the surgical wards of this 
hospital instead of to the gynecc logic 
wards without the correct diagnosis being 
made. It seems worth w'hile, therefore, to 
call the attention of the surgeons, who do 
not do gynecologic work, to this simple but 
unusual condition. In one instance it was 
mistaken for a tumor; in the second in- 
stance it was mistaken for omphalitis. 

Endometi'iosis of the umbilicus has never 
been reported in patients under the age of 
puberty and past the menopause. It is 
most prevalent in the third and fourth 
decades of life. Diagnosis of endometriosis 
of the umbilicus can usually be made with- 
out dilliculty based on a history of painful 
swelling of the umbilicus most severe 
during, before, and/or after the menstrual 
period. Frequently, vicarious menstruation 
from the umbilicus is elicited. The most 
prevalent physical findings are a swollen, 
tender mass in the umbilicus with discolor- 
ation (.purplish or bluish) and occasionally 
the presence of blood or a clot in the center. 

Treatment consists of excision of the 
umbilicus. However, for cosmetic affect, 
and for no other reason, sterilization is 


indicated. We believe that this procedure 
would then cause a recession of the signs 
and symptoms as it does in endometriosis 
of the peritoneal cavity, 

summary 

1. Endometriosis of the umbilicus is a 
relatively rare entity, sixty-eight cases 
being reported until the end of 1935. 

2. Review of some of the literature is 
presented. 

3. Histogenesis of endometriosis of the 
umbilicus is discussed. 

4. Two cases are presented with a de- 
scription of surgical and pathologic find- 
ings. 

5. It is important for surgeons to keep 
this condition in mind. 

6. The characteristic history and physi- 
cal findings are given. 

7. Treatment is suggested. 
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CONGENITAL DIAPHRAGMATIC HERNIA IN THE 
NEWBORN WITH MEDIASTINAL DEFECT 

C. Douglas Sawyer, m.d. 

Associate Surgeon, Methodist Hospital 
Brooklyn, New Y'ork 


T he following case presented an un- 
usual congenital mediastinal defect 
associated with a posterolateral defect 
of the left diaphragm. Early operation 
produced a satisfactory outcome. 



Fig. I. X-ray showing absence of gas in abdomen, 
except descending colon, with intestinal pattern 
in left chest and superior portion of right chest 
and mediastinal displacement to right. 

CASE REPORT 

A baby girl, jM. B., was born at 1 1 ;30 p.m. on 
March 13, 1946, at the Methodist Hospital, 
Brookh^n, New York. The antepartum course 
and delivery were normal. The delivery was 
not spontaneous, the first and second stage of 
labor lasting six and one-half hours. The baby 
was a healthy infant, weighing 6 pounds 
6 ounces. 

About three hours postpartum, the infant’s 
color became dusky and a deep cyanosis with 
labored respiratory effort gradually developed. 
The baby was placed in an atmosphere of 90 
per cent oxygen which eased the respirations. 
All attempts at feeding were regurgitated. 

The infant appeared normal except for 


cyanosis and the marked play of the accessory 
muscles of respiration. The cardiorespiratory 
e.xamination was unusual. There were absent 
breath sounds over the entire left and the right 
anterior chest; breath sounds were present over 
the right chest posteriorly. Occasional intestinal 
borborygmi were audible over the left chest. 
The cardiac sounds were best heard to the right 
of the midline and were normal. The abdomen 
was flat to percussion. Rectal examination was 
normal and revealed meconium on the finger. 

An x-ray study, as shown in Figure i, was 
reported as follows: “The entire left chest is 
filled with abdominal viscera. The upper por- 
tion of the right chest contains intestines. The 
heart and mediastinum are displaced markedR 
to the right. There is a very small amount of 
lung tissue visible in the lower half of the right 
lung field. Most of the gastrointestinal tract is 
in the chest, except for descending colon and 
rectum.” 

The presence of the intestinal pattern in the 
left chest suggested the usual posterolateral 
defect of the left diaphragm. The intestinal 
pattern seen in the right chest indicated a 
possible defect in the anterior mediastinum. 
The report of a definitely proved case bj^ 
Ochsner et al. suggests that this defect may be 
a complete absence of the anterior mediastinum 
or possibly pleura, intravening as a hernial sac. 
The above report is a study of the embrj'ologic 
and clinical aspects of this unusual congenital 
anomaly. The artist’s conception of the defects 
present in this baby is shown in Figure 2. 

The infant was carefully prepared for opera- 
tion thirty hours after birth. It was carried out 
under open drop ether, using positive pressure 
anesthesia during the period of expanding the 
left lung. A preliminary left phrenic nerve crush 
was done. 

The abdominal approach was used. The 
technical procedures employed were essentially 
those recommended by Ladd and Gross.- The 
only abdominal viscera present on inspection 
of the peritoneal cavity were the liver, descend- 
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Fto. 2 . Artist’s conception, of postcrolaternl diaphragmatic defects and anterior mediastinal defect. 

Fig. 3. Schematic drawing showing intestine removed from peritoneal cavity and posterolateral defect w 
posterior left present. (After Ladd and Gross.) 
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Fig 4 X-ray of chest and abdomen first postoperative day. Normal intestinal pattern in abdomen, air in 
both thoracic cavities and heart and mediastinum still on the right 

Fig. 3. X-ray of chest and abdomen on tenth postoperative day. Heart and mediastinum in normal nosi- 
tion, both lungs expanded; intestinal pattern in abdomen normal. 
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ing colon and rectum. The remainder were in 
the right and left . chest, having traversed 
there through the posterolateral defect in the 
left diaphragm. A catheter was thrust through 
the defect in the diaphragm and passed up to 
the apex of the left pleural cavity. Thus the 
left intrapleural pressure was made equal to the 
atmospheric pressure and marked^ facilitated 
the removal of the abdominal viscera from the 
right and left thorax. All the viscera were then 
brought out on the anterior abdominal wall 
(Fig. 3) and the rent in the diaphragm closed 
as illustrated. In this case, no posterior leaf was 
found as is seen in the posterolateral defects. An 
attempt was then made to expand the left lung 
bj"^ positive intratracheal pressure. Air was 
sucked from the left pleural cavity through a 
catheter around which a purse-string suture 
had been placed in the diaphragm. It was possi- 
ble to close the abdomen in anatomic layers.- 


The postoperative course was uneventful. A 
50 cc. blood transfusion was given immediately 
and penicillin, 10,000 units every three hours 
for twenty four hours, was administered pro- 
phylactically. The left lung did not entirely 
expand nor did the right. There was air in both 
thoraces, a proof of a mediastinal defect. 
(Fig. 4.) On the tenth postoperative day, both 
lungs were fully expanded. (Fig. 5.) 

The infant was discharged on the fourteenth 
day after operation, having regained its birth 
weight, and has developed normally since. 
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Announcement: The American Association for the Study of Goiter 
will meet at the King Edward Hotel, Toronto, Canada, May 6, 7 and 8, 
1948. The program for the three-day meeting will consist of papers deal- 
ing with goiter and other diseases of the tlwroid gland, dry clinics and 
demonstrations. 



PRESENCE OF CECUM AND APPENDIX IN SCROTUM IN 
LARGE INDIRECT INGUINAL HERNIA 


Thomas F. Keyes, m.d. 

Surgeon, Marysville Clinic 
Marysville, 


T he purpose of this paper is to present 
a case in which the cecum and the 
appendix were found in the scrotum 
in a large inguinal hernia. 

That the appendix itself has been found 
in a hernial sac has long been known. 
Ryan, in 1937, presented figures showing 
that of 8,692 cases of appendicitis, eleven 
or .13 per cent were in the hernial sac. 
Coley found that of 2,200 hernias operated 
that the appendix was found seventeen 
times in the sac, an incidence of 8.10 per 
cent. 

That the presence of the cecum and the 
appendix in a hernial sac is rare is found 
by scanning the literature. A case is 
herewith presented in which the cecum and 
the appendix were found in the scrotum in 
a large' inguinal hernia. 

CASE REPORT 

hi. R., a sixty-seven year old, white male, 
came into the clinic complaining of right scrotal 
pain and cramp-like abdominal pain. Exami- 
nation revealed a heavy set male, weighing 
about 250 pounds with a huge scrotal enlarge- 
ment. The first impression was that he had a 
large hydrocele, but the scrotum did not 
transilluminate well. 

He was taken to the hospital for surgerjL At 
operation an incision was made in the lateral 
aspect of the scrotum extending into the right 
inguinal region through the skin, subcutaneous 
tissue and dartos. The sac was located, picked 
up and incised and was found to contain several 
loops of bowel wliich were replaced within the 
abdomen only after the internal ring, which 
was quite narrowed, was incised. The cecum 
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and the appendix were left both of which were 
fused with the sac Avail. They were dissected 
free with some difficulty and in one area a 
portion of the sac wall had to be left attached 
to the cecum in order to free it. The appendix 
was removed and the stump was inverted. 
Then the cecum was replaced within the 
abdomen and the internal ring was closed with 
interrupted cotton sutures. A small hydrocele 
was found, and it was treated as in the Bottle 
operation. The hernia was repaired using 
interrupted cotton sutures throughout. 

Postoperative!}' the patient did ver}' well. 
His convalescence was uneventful, and he was 
discharged from the hospital on the tenth 
postoperative day. 

SUMMARY 

This case is presented to show that in 
large inguinal hernias one may encounter 
the small or large bowel although the latter 
is not so common. In man}^ cases the ap- 
pendix may be found in the hernial sac. 
If the appendicitis should be acute, its 
diflerentiation from strangulated hernia 
ma}'^ be difficult. 

In appendicitis the pain may come in 
spasms and radiate, and in strangulation 
the pain is usuall}^ stead}'- and dull and 
constantly increasing in severity. 
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PLASTIC RECONSTRUCTION FOLLOWING THIRD DEGREE 

BURN OF FOREARM 


Nathan Brodie, m.d. 

Assistanl Surgeon, Kings County Hospital, Brooklyn Cancer Institute and Israel Zion Hospital 

Brooklyn, New York 


T he following case history of recovery' 
from third degree burn of forearm 
presents some^Uteresting aspects from 
the viewpoints of the'injury and the subse- 
quent treatment. 



!-ir.. I. Appearance a few weeks following admis- 
sion with niotlerate granulation and exposed de- 
vitalized portion of ulna. 


On September 3, 1042, at 8:15 a.m., H. K. 
was \\orking on a combiner, wliich is a macltine 
consisting of a hot plate and an opposing spiked 
surlace. \\’Itiic in the act of putting paper 
througit the coml)iner, his left liand and fore- 
arm were caught i)ctwcen the heating plate and 
tlte spiked surlace or collar. The injured person 
was taken to :v nearby hospital where he re- 
ittaitted for two weeks. 

11. K. was then admitted on my ser\'icc to 
the Israel Zion Hospital, Brooklyn, New York, 
on Svptctuber i8th, the first of eight admis- 
sir>ns; the last was on .-Vpril 20, 1943. 

1 lie p.-tient, age thirty years, had had a 
ii'l.tter;-,! iurnioplasty iXTformed twenty years 


previously. General examination was negative. 
All findings were confined to the left upper 
extremity. The entire length of the dorsal, 
ulnar and volar aspects of the left forearm were 
practically denuded, leaving only the radial 
aspect covered with skin and the proximal two- 
thirds of the ulna exposed. The muscle bellies 
of the extensor carpi ulnaris and Qxtensor 
digitorum communis were already gangrenous. 
Sloughing was present in the tendon of the 
exTensor carpi ulnaris, with a purulent dis- 
charge from the wound, yellowish green in color 
and foul smelling. The distal phalanges of the 
four fingers of the left hand were severely 
crushed. 

The diagnosis was that of a third degree burn 
and a crushing injury of the left forearm and 
hand, involving the ulna, muscle bellies and 
tendons. 

A five per cent solution of sulfathiazolc was 
used to irrigate the wound together with 
powdered applications of sulfathiazolc at inter- 
vals of every few days. After four weeks’ 
hospitalization, the patient, his wound covered 
with an Orr dressing, was discharged from the 
hospital on October i8, 1942. 

Then followed five readmissions for changes 
of the Orr dressings between November 30, 
1942, and March 2, 1943, the dates being 
November 30th, December 12th and 22nd, 
1942, and January 14th, February 13th, and 
March 2, 1943, respectively. 

On March 19, 1943, the patient was ad- 
mitted to the hospital for the sevcntii time, 
whereupon a G-kj inch section of the outer por- 
tion of the distal three-fourths of the ulna, 
occupying about one-third to one-half of the 
circumference of the ulna, was removed by 
sequestrotomy. 

On April 28, 1043. ^ 1 '^ patient again was ad- 
mitted, and the next day was begun the fir.sl 
stage of a broad abdominal skin flap to the Iclt 
forearm. The skin of the infra-umbilical region 
was utilized which extended from one anterior 
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Fig. 2. Volar aspect with healing following first and 
second degree burns. 

superior iliac spine to the other. This free 
margin of the abdominal graft tvas sutured to 
the previously freshened edge along the dorsal 
aspect of the left forearm. 

The wound having healed by primary union, 
all sutures were removed on the fourteenth 
postoperative day. Nineteen days later, the 
second stage was performed by severing the 
lower border of the broad abdominal skin flap 
which was then sutured to the previousl}’" fresh- 
ened skin edge on the anterior aspect of the 




Fig. 3. Segment of removed devitalized ulna com- 
pared to a normal ulna. 

forearm. As the take on the forearm proved 
successful, all sutures were removed eight days 
postoperatively. 

This plastic procedure was followed within 
twenty-seven days by a split skin graft from 
the left thigh to the abdomen, the purpose of 
which was to cover the extensive abdominal 
defect resulting from the broad pedicle graft. 
The following procedure was used to do this 
split skin graft: 

With the aid of paraffin mesh gauze, a pat- 
tern of the abdominal raw surface was cut out. 
Following preparation of the edges of the ab- 
dominal defect and using a Padgett dermatone, 
a section of skin 0.018 inch thick, 7 ^'^ inches 
long and 4 inches wide was taken from the left 
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Fic. 6 . Wide abdominal flap Icn days after Fi<;. 7. Release of abdominal skin flap revealinp 
operation. extensive RramdalinR surface of abdominal wall. 


thigh. This oblong section was divided into two 
triangular grafts, corresponding to the paranin 
mesh pattern, and then accurately sutured into 
position so that they exactly covered the defect 
of the abdominal skin. The surface of the graft 
was then pie-crusted and postopcrativciy the 
split skin graft was kept moistened with saline. 
Following the split skin graft, the sutures were 
removed eleven days postopcrativciy. On 
June 12, 1943, the patient was discharged after 
eighty-three days of hospital treatment, forty- 
four of which were devoted to the various 
plastic procedures. 

The following results were revealed by a 
subsequent examination; The recipient area on 
the left forearm was soft and pliable and showed 
good color; it also adequately protected the 
sharp dorsal border of the regenerated ulna. 
This effect compared favorabh" with a non- 
grafted area of dermis in the region of the ulnar 
aspect of the wrist which was thin, dried, hard 
and scaly. The ungrafted area presented a hard, 
unstable scar and compared poorly with the 
grafted area both in efiiciency and function. 

The donor sites on the abdominal wall and 
on the left thigh had healed. There was, how- 
ever, limitation of range of motion of the wrist 
up to 60 degrees, as compared to a normal range 
of 90 degrees, resulting in a one-third loss of 
motion range. Ankjdosls of the small left finger 
and a firmly scarred area, measuring i by 4 
inches along the ulnar aspect of the left wrist 
and hand, were present. Amputation of the 


patient’s ankylosed little left finger is advisable 
Init has been deferred for a time, as it is no 
hindrance to his present occupation as a clerk. 

The technic of the Padgett dermatone 
grafting process is well known to most sur- 
geons. Nevertheless, when the bone is 



Fig. 8 . Split skin graft from left thigh covering de- 
fect of abdominal wall. ' 
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of forearm graft. 


superficial, the flap, as previously indi- 
cated, is desirable in order to give the bone 
sufficient covering. Where the flap has a 
^Yide base, similar to the one described, it 
is unnecessary to use a tubular graft with- 
a consequent gain in time. The second 
World War has provided the opportunity 
of demonstrating the successful application 
of the above method which has proved it- 
self a great aid in healing and time-saving. 
One must be cautious, however, that the 
base is at least as wide as its free edge. 

The grafts were cut between .016 to .020 
of an inch skin thickness, the latter varying 
with age, sex and region. 

In the adult female the thickness on the 
inner side of the thigh measures .018 to 
.020 mm. 

The measurement in a two to three 
month old infant is .010 to .012 mm. 

From the abdomen of a six year old 
child, it is .014 to .016 mm. 

In children twelve to fourteen years old, 
the maximum thickness is .016 mm. 

Skin grafting should be done as quickly 
as possible after the infection has been 
placed under control, provided there is a 
clean granulating base. In the present in- 
stance, because of the devitalized ulna ex- 
cised by the sequestrotomy, it was neces- 
sary for granulations to cover the ulna arid 
the other raw surface completely before 


anj-’ plastic procedure could be attempted. 
The broad flap pedicle graft to cover the 
defect of the forearm was preferred to a 
split skin graft so that a good thick layer 
of skin, together with subcutaneous ele- 
ments for an exposed bony surface, could 
be supplied. 

One of the outstanding features of the 
Padgett dermatone is that it permits ex- 
ceptional advances in plastic surgery. By 
its use large skin areas of anv uniform 

C? V/ 

thickness may be taken from donor sites 
which hitherto could not be utilized. As the 
donor site heals sufficientl}* within ten to 
twelve days, dressings maj^ be necessary 
for this period. The pressure dressings are 
then changed daily and kept moist with 
boric acid or saline solution. If necessary, 
the same donor site ma}’ be used again at a 
later period in cases of extensive burns.'' 

SUMMARY 

As indicated by the accompanying photo- 
graphs, plastic reconstruction following a 
third degree burn may be successfully ac- 
complished when the procedure employed 
is functionally efficient. The proper grafting 
of the abdominal skin flap is of the greatest 
importance in achieving satisfactory^ re- 
sults and the use of the Padgett dermatone 
in skin removal contributes greatly to the 
final result. 



RECONSTRUCTION OF THE FACE AND ALL FOUR EYELIDS 


Otto S. Steinreich, m.d. and Alston Callahan, m.d. 

Professor of Opluhiilmology, Medical College 
of University of Alabama 

Akron, Ohio Birmingbam, Alabama 


A METHOD of reconstruction of the 
face and eyelids is described which 
provides a covering that approxi- 
mates the normal in contour, flexibility, 
expression and texture more nearly than 
that produced by other means. 

CASE REPORT 

The patient, a twenty-seven year old soldier 
who was burned in France by a gasoline ex- 
plosion in January, 1945, was admitted for 
treatment of severe ectropia of all four eyelids, 
granulating third degree burns of tlie whole left 
parietal region of the scalp and marked de- 
formity of the face. Scars from incomplete 
“takes” and from the suture lines of multiple 
split-thickness skin grafts produced with the 
healed burned areas the distorted condition of 
the face. Shrinkage of these grafts contributed 
a large part to the deformity. 

The eyes escaped damage at the time of the 
burn bj^ reflex forcible closure of the lids. A 
tarsorrhaphy of both right and left lids, which 
was performed four days after the injury, main- 
tained protection of the corneas and conjunc- 
tivae for a few weeks. Two months after the 
injury, while still at an overseas hospital, areas 
of free skin from the abdomen were grafted on 
all four lids. Although the corneas and conjunc- 
tivae were uninvolved on admission to our 
hospital, these skin grafts, which had served to 
prevent severe infection, did little toward 
ultimate correction of the deformities. (Fig, i .) 

Hjpertrophied scars at the margins of ad- 
joining skin grafts and scattered areas of de- 
pigmentation, where parts of the grafts had 
failed to grow, were with the ectropion of the 
right upper lip the background for the most 
startling feature of this face; the severe ectropia 
of all four eyelids with eversion and hj^jer- 
trophj'^ of the tarsal conjunctivae which were 
most striking manifested by closure of the ej’^es. 
(Fig. 2.) 

Six days after admission to our hospital, 
grafts to all lids and secure tarsorrhaphies of 


both right and left lids were performed. Under 
endotracheal inhalation ether anesthesia, a 
split-thickness skin graft taken from the left 
chest with the Padgett dermatome set at 
0.015 Hell was used to reconstruct the eyelids. 

An arched incision was made parallel to the 
free lid margin in the left upper lid beginning 
about 5 mm. medial to the inner canthus and 
sweeping around laterally to a point about 
12 mm. beyond the outer canthus. Consider- 
able scar tissue which was encountered beneath 
the skin was dissected out and removed. In 
order to free the conjunctiva of the upper lid 
from the scar tissue contracting it, the dissec- 
tion was carried back to a depth approximately 
equal to the equator of the eyeball. Only the 
margin remained of the lower lid. An incision 
was made parallel to and approximately 5 mm. 
from its border, and when all subcutaneous scar 
had been removed, only the conjunctiva and a 
few bundles of muscle fibers were left. The lids 
were well mobilized and each margin easily 
approximated its fellow. 

A subtotal tarsorrhaphy was performed leav- 
ing unjoined a small central area anterior to 
the pupil and a similar area at each of the 
canthal regions. Wheeler lid sutures were used 
to hold the denuded lid margins together until 
firm union had occurred. 

The previously cut skin grafts, each of which 
measured approximately 35 mm. in length and 
20 mm. in width, were sutured with interrupted 
horsehair into the defects of the lids. Care was 
taken to follow the lines of skin tension by 
placing the grafts on the eyelids so that these 
lines were horizontal. A stent of cod liver oil- 
sulfathiozole gauze' and cotton “torpedo” were 
tied over each graft so that there would be firm, 
even pressure holding it in its bed. The lids of 
the right eye were repaired in a similar manner. 

At the first postoperative dressing one week 
later, all of the grafts were viable and in good 
condition except for the loss of the medial half 
of the right lower lid graft. The right medial 
tarsorrhaphy had become separated and it was 
probably this that caused the partial loss of 
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one' graft. Daily cleansing of the ne\Y surfaces 
with boric acid, saturated solution and zinc 
sulfate, 1 per cent, was performe'd for two weeks. 

The granulation tissue on the left parietal 
region of the scalp was infected with Staphylo- 
coccus aureus and Bacillus pyocyaneus and 
remained refractory to all types of treatment 
until continuous soaks of a penicillin-acetic 
acid mixture was applied. This solution was 
developed and extensively used by the senior 
author in the preparation of infected burns for 
skin grafting. The mixture consisted of equal 
parts penicillin, 250 units per cc. and acetic 
acid, I per cent. Following application, of these 
soaks for eight days, the granulations were 
clinically clean, firm, pink and health3x 

Approximately 32 sq. Inches of skin cut to 
0.010 inch with the Padgett dermatome was 
taken from the left side of the back. After the 
granulation tissue of the head was shaved down 
to the firm, 3'ellow scar base with a Ferris Smith 
knife, the graft was sewed in place with inter- 
rupted No. 0000 black silk sutures. A quilting 
suture of the same material was placed through- 
out the graft and a stent of cod liver oil- 
sulfathiozole gauze and abdominal pad were 
sutured in place over the graft to maintain firm, 
even pressure. The donor site on the back was 
covered with six layers of the same kind of 
gauze and then a firm pressure dressing was 
applied to both the donor and recipient sites. 

On the sixth postoperative da}', all of the 
sutures were removed at the first dressing and 
the graft was found to have “taken” in entirety. 
The donor site was dressed for the first time on 
the twelfth day following operation and it was 
found that epithelializatlon was complete. Both 
the grafted area and the donor site were 
massaged several times a day with cocoa 
butter for two months. After three months had 
elapsed, fat had become deposited beneath this 
graft and the texture and mobility of the skin 
was virtually the same as that of normal scalp. 

The emergency surgery having been com- 
pleted on this patient, prolonged consideration 
was given to the best means of effecting an 
improvement of his facial deformity. Split- 
thickness skin grafts of the face in this patient, 
as in other similar patients whom have been 
observed for as long as twelve months post- 
operatively, ha^■e left much to be desired. When 
large portions of the face have been covered 
with even, thick split-thickness skin, we have 
in\ ariably found that a waxy, expressionless, 
mask-like appearance results which is associ- 


ated with some degree of contracture or ectro- 
pion of the orifices involved in or adjacent to 
the grafted area. 

It was therefore decided that lull-thickness 
skin with its own subcutaneous tissue and 
blood supply would provide the optimum cover- 
ing for this patient’s face. Since the pectoral 
region on one side had been used as a donor site, 
this readily accessible area could not be used. 
The only remaining symmetrical area possess- 
ing skin of the same general texture as the face 
was that found on the inner surfaces of the 
arms. It was therefore planned that a bicipital 
tube, which would cover half the face, would 
be made on each arm. 

A tube 6H inches long and 4 inches wide was 
prepared on the inner aspect of the right arm 
over the biceps muscle. The defect left in the 
skin of the arm by the formation of the tube 
was co^'ered with a skin graft cut from the 
right thigh with the Padgett dermatome set at 
0.01 5 inch. The graft was sutured in place with 
No. 0000 black silk. A quilting suture of the 
same material was taken throughout the graft. 
A stent of cod liver oil-sulfathiozole gauze and 
abdominal pad were sutured in place over the 
graft to insure proper pressure upon it. The 
arm was immobilized in extension with a 
posterior splint made of six folded hand towels. 

Seven days later, all of the sutures were 
removed from the tube which was well healed 
and from the graft which had “taken” com- 
pletely. No further dressings were applied but 
immobilization of the arm was maintained for 
two weeks longer so that the graft might be- 
come completely organized. Both the graft and 
donor sites were massaged several times daily 
with cocoa butter. A tube of the same dimen- 
sions was later formed on the left arm in a 
similar manner, (Fig. 5.) 

Twenty-two days after formation of the tube 
on the left arm, a flap of skin 4 inches wide and 
2 inches long, beginning just below the mandible 
on the left side of the face, was elevated. The 
distal end of the tube on the left arm was 
severed. The tube was then doubled on itself 
and 2 Inches of it unrolled and implanted into 
the defect on the left side of the face made by 
elevation of the flap. Interrupted No. 0000 
black silk vertical on end mattress sutures were 
used to approximate the tube to the face. 

After implantation of the tube, all but a small 
portion of the flap of scar on the face was 
excised. The portion- of flap that was allowed 
to remain was sutured to the edges of the 
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Fig. 5. Bilateral bicipital tubes ttith skin grafts to Fig. 6. Distal end of tube migrated to left sub- 
arms. maxillary region. 


opening in the partially unrolled tube in order 
to eliminate drainage from the raw surfaces of 
the latter. Cod liver oil-sulfathiozole gauze and 
firm pressure dressing were placed over the 
migrated portion of the tube. The arm was 
immobilized with the left hand on the right 
side of the head by gauze bandage and adhesive 
tape. All sutures were removed on the sixth 
day after operation and the incision line was 
found to be well healed. In order to prevent 
widening of the incision scar, collodion strips 
were placed along it for support for two weeks. 
(Fig. 6.) 

Thirty-one days after the distal end of the 
tube had been migrated to the face, the proxi- 
mal end of the tube was severed from the 
arm. Although there was active bleeding from 
the cut end of the tube, it was believed that too 
great an insult to the blood supply would result 
if the remainder of the tube was unrolled and 
implanted. Consequently, only the distal 2 
inches were unrolled. After elevation and exci- 
sion of the scarred skin of the right nasofacial 
angle, the nose and part of the left cheek the 
unrolled part of the tube was sutured in place 
with No. 0000 interrupted black silk. A portion 
of the scar of the cheek was left as a flap to 
close the open portion of the tube. 

1 he tube had been severed in the axillary 
crease of the left arm. This defect was closed 
with No. 40 cotton interrupted sutures in the 
subcutaneous tissues and No. 0000 black silk 
in the skin. The same type of gauze and pres- 
sure dressing that was Used previously was 
applied to each of the operative sites. On the 
lourtli day following operation, alternate su- 
tures were removed from the face and the 
incision was well healed. The remainder of the 


sutures were taken out of the face on the sixth 
postoperative day when all the sutures were 
excised from the axilla where the edges of the 
incision were found to be united. 

Twelve days later, the distal end of the bicipi- 
tal tube of the right arm was migrated to the 
right submandibular region in the same manner 
as that described for the left side. 

It was believed, however, that completely 
unrolling and implanting the tube would pro- 
duce a better cosmetic result than that obtained 
by the method employed in migrating the tube 
on the left side of the face. In order to do this 
and still be assured of good circulation in the 
tube, the blood supply from the proximal end 
was partially interrupted by incising the skin 
after twenty-eight days. This procedure re- 
sulted in increased and hj'pertrophied circula- 
tion to the tube from the distal end which had 
been previously migrated to the submandibular 
region. 

Fourteen days afterward, the previously 
migrated bicipital tube on the right arm was 
severed at its proximal end and unrolled. Much 
of the fat was removed from the pedicle flap, 
then the scarred skin which had produced 
ectropion of the right upper lip and distortion 
of the angle of the mouth was excised along 
with the damaged tissue of the whole right 
cheek. The pedicle flap was then laid into the 
defect and sewed in place with No. 0000 inter- 
rupted black silk sutures. The upper end of the 
flap was crowded into the lower medial portion 
of the right eyelid and was used to correct the 
small ectropion which had resulted from the 
partial loss of the eyelid graft. The defect in 
the right arm was closed in a manner similar to 
that used on the other arm. 
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On the fifth postoperative day, alternate 
sutures were removed and the wound was well 
healed. The contour of the cheek was found to 
be very satisfactory. The remainder of the 
sutures were removed on the following day. 

The portion of the pedicle flap on the left 
side of the face that had remained as a tube 
was unrolled. After the scar of the cheek that 
it covered was excised, the flap was implanted 
into the defect in the same manner as previ- 
ously described. 

After the last operation" it was obvious that 
the left side of the face contained much more 
fat than the right. Before correcting this, how- 
ever, formation of a more acceptable nasofacial 
angle on the left was attempted. A vertical 
incision was made on the left side in the 
migrated tube pedicle along the junction of the 
nose and face. Fat was removed from the edge 
of the flap on each side of this incision and each 
skin edge then sewed down to the base of the 
cheek with No. 40 cotton in the subcutaneous 
tissues. The incision was then closed with No. 
0000 interrupted black silk sutures. Two 
mattress sutures of No. 00 black silk were 
placed along the nasal edge of the incision, 
brought through the septum and tied over a 
lead button on the right side of the septum. 
This was a further means of inverting the edge 
of the incision and producing a nasofacial fold. 
The skin sutures were all removed on the fourth 
day after operation and the wound was well 
healed. On the tenth postoperative day, the 
mattress sutures were removed and it was 
believed that some success had been attained. 

The superior incision line of the flap on the 
left side of the face was opened and a large 
amount of fat was excised from the under sur- 
face. The incision was closed in the usual man- 
ner. ^^ 4 •^en the sutures were removed on the 
fourth postoperative day, the wound was well 
healed and the contour of the left cheek closely 
approximated that of the right side of the face. 

There was no dysfunction of the arms and 
the grafts over the biceps were soft, pliable and 
cosmetically acceptable. (Fig. 7.) The tarsor- 
rhaphy uniting the left lids were divided four 
months after they were constructed but, be- 
cause of the contraction of the ciciatricial tissue 
as well as the various surgical procedures on 
the face, the tarsorrhaphy uniting the right lids 
was not di^'■Ided for nine months. \'^sion in each 
eye was 20/20 uncorrected and ectropia of the 
lids were not present. (Figs. 3 and 4.) 



Fig. 7. Function of .arms unimpaired and appearance 
good. 


Desiccation of the cornea with ulceration is 
no longer likely because of the protection 
ofl'ered by the new lids. The final appearance is 
satisfactory and the patient states that to him 
the extensive and prolonged surgery was very 
worth while. 

CONCLUSIONS 

The results in this case are far superior 
to those tvhere split- thickness or even full- 
thickness skin grafts have been employed. 
When it is necessary to resurface a large 
area of the face, full-thickness skin with its 
o-vvn circulation-bearing subcutaneous tis- 
sue is the most acceptable material. The 
sites most readily available and most 
closely resembling the skin of the face are 
the pectoral and bicipital regions. In fe- 
males, the latter site is preferable since no 
damage is done to the breasts. 
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UNUSUAL METASTATIC MANIFESTATIONS OF BREAST 

CARCINOMA* 

CUTANEOUS HEMORRHAGIC METASTASIS 

Julian B. Herrmann, m.d. and Frank E. Adair, m.d. 

New York, New York 


T he breast is the most frequent site 
for the primarj' lesion metastasizing 
to the skin. Cutaneous metastasis 
from neoplastic lesions in other sites is an 
Infrequent occurrence. Redlich,^- in a 
series of 500 cases of carcinoma originating 
in various sites, found the incidence of skin 
metastasis to be 0.4 per cent and Buday® 
encountered three instances of cutaneous 
metastasis in a group of 336 patients with 
carcinoma in various locations. 

The routes by which a neoplasm may 
invade the integument are direct extension, 
permeation or embolism through the lym- 
phatics, or embolism through the blood 
stream. The resulting lesion, usually a 
subcutaneous nodule, appears in the ad- 
vanced stages of carcinoma. In mammary 
carcinoma it occurs predominantly in the 
skin of the breast, or after mastectomy, as 
a recurrent lesion in the integument of the 
chest or upper arm. The nodules are usu- 
ally asymptomatic, pink or red in color. 
They vary from a millimeter to several 
centimeters in diameter, are discrete or 
confluent and may elevate or infiltrate the 
overlying epidermis. If the nodules invade 
the epidermis, they may cause ulcerating 
or fungating tumors. On occasion, they 
may form maculopapular, pseudocystic or 
pseudovcsicular epidermal lesions. If the 
subcutaneous nodules coalesce, they may 
produce the hard, fixed, nodular surface in 
the breast integument known as cancer en 
cuirasse. 

The phenomenon variously described as 
mastitis carcinomatosa (Volkman,^^ Bill- 
roth"), acute breast cancer (Rodman*-’’), 
inflammatory carcinoma (Lee and Tannen- 


baum®) and erysipelas carcinomatosum 
(Kuettner") is caused by cancer cells in the 
subepithelial vascular spaces secondary to 
cancer of the breast. This condition is 
characterized by the presence of a diffuse 
redness, induration and edema of the 
breast integument in addition to the mass 
in the breast. The surface temperature of 
the involved skin maj'^ be elevated. The in- 
flammed skin area may have a definite, well 
defined, indurated border which advances 
peripherally as the disease progresses. In 
one patient observed by us there were 
patchy red areas, soft to the touch and 
indistinguishable in consistency from the 
surrounding, apparently uninvolved, skin. 
Gentle pressure on the red areas produced 
a marked blanching. A biopsy revealed 
subepithelial spaces filled with cancer cells. 

Occasionally, the carcinoma cells propa- 
gate in the subepithelial spaces in a plane 
parallel with the epidermis to produce the 
condition known as carcinoma eburnee 
(Alibert*). In a case described by Schreiner 
and Volavsek** the skin of the lower ex- 
tremities, abdomen and thorax became 
indurated, tense and shiny. The histologic 
finding was the presence of sheets of 
extravascular carcinoma cells invading 
these subepidermal regions secondary to a 
carcinoma of the breast. 

Weber*" and Van Vonno*” described in- 
stances of cutaneous metastatic breast 
carcinoma in which the lesion had the 
appearance of dilated surface blood vessels. 
The histologic picture in these cases was 
that of subepithelial dilated capillaries 
engorged with cancer cells some of which 
had become necrotic. Weber suggested that 


* From tlie Memorial Hospital for Cancer Allied Diseases, New '->'ork, N. 
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Imo. 1. Case I. The relraclion of ti»c nipple, pig-skin appearance and liemorrhagic vesicular-like lesions are siiown 
in this photograph. 

I'lC. 2 . Case t. This Is a lateral view showing the same features as in the previous figure. 


this phenomenon be known as carcinoma 
ervsipelatodes telangiectaticum. A spme- 
^Yhat difl'erent cutaneous manifestation of 
breast cancer, in which the secondary lesion 
produced the clinical impression of small, 
discrete A-esicles or cysts, was reported by 
Freeman and Lynch.''’ The vesicles, how- 
ever, contained no fluid. Microscopic inves- 
tigation of the vesicles disclosed that they 
contained' masses of adenocarcinomatous 
cells with areas of central necrosis. 

Wc have encountered in two patients an 
unusual type of skin manifestation second- 
ary to breast carcinoma in which the lesions 
resembled hemorrhagic vesicles. A de- 
scription of these cases follows; 

CASE UEPOUTS 

C:\su I. M. Me., a sixtY-three year old 
white woman, observed a progressive enlarge- 
ment of the right breast and a retraction of the 
nipple about a year before she first visited the 
clinic. During tljis period there was an inter- 
mittent sanguineous discharge from the right 
nipple. The patient also noticed the appearance 
of “blood blisters” on the skin of the involved 
breast. 

Examination revealed the right breast to be 
clexated and the nipple retracted and stuck. 
In the si-bareola regiop there was a 3 by 4 cm. 
mass to which the overlying skin was attached. 
The entire skin surface of the riglit breast, 
extending upward to the clavicle and lateral- 


ward to the posterior axillary line, was covered 
with a vesicular and nodular eruption. The 
lesions, which varied from 0.5 to 2 mm. in 
diameter, were discrete in some areas and 
conlluent in others. The smaller lesions were 
pink in color but most of them were a deep 
purple and had a hemorrhagic appearance. 
(Figs. I and 2.) They were firm on palpation. 

Aspiration biops}' of the breast mass was re- 
ported as carcinoma. Microscopic study of an 
e.xcisional biopsy of a skin nodule revealed the 
lesion to consist of subcpithelial spaces lined 
with endothelium and filled with blood and 
cancer cells which appeared to be adeno- 
carcinoma. (Figs. 3 and 4.) Roentgenographic 
studies of the chest were negative for evidence 
of metastasis. The patient later developed e.x- 
tensive metastases to the lumbar spine and 
pelvis. 

Case 11. R. S., a fifty-four year old white 
woman, noticed a mass in the left breast two 
months before her first visit to the clinic. The 
mass increased in size and firmness during the 
two months and in the second month she 
noticed an eruption on the skin of the involved 
breast. One week before she came to this clinic, 
the patient discovered a lump in the left side 
of her neck. 

Examination revealed the left breast to be 
elevated and one-half again as large as the 
right. The nipple was retracted and stuck flush 
with the areola surface; there was some retrac- 
tion of the areola itself. The lower half of the 
breast was edematous and had a pigskin 
appearance. There were some patches of ery- 
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Fig. 3. Case i. This is a microphotograph of the lesions shown in 
the previous figures. Two subepithelial spaces lined with endothelium 
and filled with blood and cancer cells are seen. 

Fig. 4. Case i. This is a higher magnification of one of the subepi- 
thelial spaces shown in the previous photograph. 


thema in this region. Over the anterior aspect 
of the breast and involving about one-third of 
the skin surface there tvas a large area of pinkish 
discoloration. In this location, there were 
numerous, deep purple nodules Interspersed 
with some lighter purple and pink nodules. 
(Fig. 5.) dn some regions, the various groups 
of nodules were confluent. They extended as 
isolated lesions as far as the left anterior 
axillary line. Beneath the pigmented area of 
the skin and attached to it was an indefinitely 
outlined mass measuring approximately 8 by 9 
cm. In the tail of the same breast, there was 
obvious dimpling of the skin beneath which 
another mass measuring 4 by 5 cm. was palpa- 
ble. This mass appeared to be continuous with a 
group of nodes extending high up into the left 
axilla. There was a hard fixed mass of nodes 


occup3'ing the entire left supraclavicular space 
extending up the neck to the region of the 
mastoid process and anterior^ to the posterior 
border of the parotid gland. There were several 
discrete, pink nodules in the skin of the left 
supraclavicular space. 

The mass in the left axilla was aspirated and 
reported as metastatic mammar}'^ carcinoma. A 
microscopic studj" of an excised nodule revealed 
mammarj' cancer infiltrating the subcutaneous 
Ij^mphatics. (Figs. 6 and ?•) Radiographic 
studies of the chest, lumbar spine and pelvis 
were negative for evidence of metastasis. The 
patient died of the disease five months after 
her initial visit to the clinic. 

We have been able to find three cases in 
the literature similar to the ones we are 
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reporting. Newcomb/" in 1924, described a 
case of breast carcinoma associated with 
bluish black papules and vesicles in the 
breast integument. It had the appearance 
of a melanoma. Histopathologic study of 
these papules revealed endothelial lined 
subcutaneous spaces containing cancer cells 
and blood. 

In a case reported by Nix/* the patient 
developed in the skin of the shoulder 
numerous purplish lesions which appeared 
to be thrombosed vessels. Clinically, the 
metastatic lesion resembled a hemolym- 
phangioma. In some areas, the lesion ap- 
peared to be composed of discrete cysts but 
no fluid could be obtained by aspiration. 

Microscopic e.xamination of this lesion re- 
vealed dilated lymphatics and capillaries 
packed with nests of cancer cells and 
thrombosed blood. 

A similar lesion was described by Nanta 
and Salvador" under the title of cutaneous 
angio-epitheliomatosis. This consisted of 
numerous, pink, red, violaceous and black 
nodules arising from the breast integument 
in a patient with mammary cancer. In be associated with such apparently diverse 
places, the lesion appeared to consist of phenomena described as inflammatory car- 
dilated blood vessels. Histologic investiga- cinoma, carcinoma eburnee, carcinoma en 
tion disclosed subcutaneous capillaries con- cuirasse, carcinoma erysipelatodes telan- 
taining cords of neoplastic cells and masses giectaticum, vesicular and hemorrhagic 
of erythrocytes. Despite 'the massive inva- vesicular lesions. All of these phenomena 
sionofthe capillaries, the lymphatics appar- can be e.xplained on the basis of the same 
ently were not involved. underlying mechanism, namely, the occlu- 




Fig. 5. Case u. Retraction of the nipple pig-skin 
appearance and Iicmorrlnigic vesicular lesions are 
seen. 


COMM ENT 

At times, carcinoma of the breast may 
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Fig. 7. Case ii. This is a higher magnification of 
an area shown in tlie preceding figure. 


;ion of the subepithelial vascular system 
with neoplastic cell masses. 

In the condition variously described as 
inflammatory, acute or erysipeloid breast 
cancer, there is interference with the return 
flow of lymph from the integument caused 
bj'- cancer cells in the Ijraphatic channels. 
This stasis induces an inflammatory reac- 
tion in the adjacent tissues which imparts 
to the skin the characteristic red color. 

In the condition described as carcinoma 
eburnee, it appears that -the cancer cells 
reach the subepidermal region by perme- 
ation through the lymph channels. The 
neoplastic cells then pass through the walls 
of the lymph vessels to propagate in the 
tissue spaces ; thus, they form a continuous 
sheet of cancer cells extending beneath the 
skin in a plane parallel with it. 

The vesicular and cystic lesions probably 
result from the occlusion and consequent 
dilatation of the superficial IjTOphatics 
large masses of tumor cells. The cancer 
cells in the center of the cluster undergo 
necrosis because of their distance from the 
surrounding sources of nutrition. This cen- 


tral necrosis produces the semblance of a 
cyst or vesicle. 

T he telangiectatic and hemorrhagic le- 
sions are probably the result of a mecha- 
nism similar to that just described except 
that the venous capillaries, instead of the 
lymphatics, are involved. Masses of cancer 
cells obstruct the capillary return flow. 
The trapped er3Throc3Tes produce dilata- 
tion of the blood channels, with the re- 
sultant formation of hemorrhagic vesicles 
containing cancer cells, or an area of tel- 
angiectasis in which the dilated vessels are 
engorged with cancer and red blood cells. 
This would explain the gross and micro- 
scopic pictures in our first case. In the 
second case onlj* dilated endothelial lined 
spaces containing cancer cells were seen on 
histologic examination. The absence of 
blood leads one to the conclusion that these 
are lymphatic channels. Undoubtedlj^ both 
lymphatic and venous capillaries were in- 
volved in this case but the biops}’^ was 
probablj’' taken from a non-pigmented or 
Ij'mphatic lesion. 

The various cutaneous manifestations 
just described are apparentlj'^ the result of 
metastasis from an associated breast carci- 
noma. We concur with the opinion of Daw- 
son and Shaw' that there seems to be little 
justification for considering these various 
phenomena associated with mammarj'^ car- 
cinoma as distinct pathologic entities. 
Fischer" has proposed the term subepider- 
moid breast carcinoma to describe this 
group of cases. We suggest that this group 
of metastatic phenomena be known b}’ an 
appelation which acknowledges their com- 
mon etiologj", namelj', as metastatic cu- 
taneous manifestations of breast carcinoma. 

SUMMARY AND CONCLUSIONS 

1. The phenomenon of cutaneous me- 
tastatis secondar^^ to breast cancer has 
been brieflj^ described. 

2. A number of unusual examples of this 
manifestation have been collected from the 
literature. 

3. Tm^o cases exhibiting hemorrhagic 
vesicular-like lesions are reported. 
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4. A theory is proposed to account for the 
various cutaneous manifestations discussed. 

5. It is suggested that these apparently 
diverse skin phenomena be grouped under 
the generic title of metastatic cutaneous 
manifestations of breast carcinoma. 

• REFERENCES 

1. Alibert, M, Monograpliie dcs Dermatoses. Vol. 2 

p. 169. Paris, 1835. Bailliere. 

2. Billroth, C. Jabresh. ii. Arb. d. cbir. Klin, zit 

Wien., 257-60, 1879. 

3. Buday. Quoted by Nix, 

.p Dawson, E. and Shaw, J. Mammary carcinoma 
with generalized telangiectatic carcinoma. Brit. J. 
Snrg., 25: 100, 1937. 

5. Freeman, C. and Lynch, F. Carcinoma of the. 

breast with peculiar cutaneous metastases. Arch. 
Dermat. 6- Sypb; 35: 643, 1937. 

6. Fischer, H. Das subepidennoidale Mammakar- 

zinom. Muneben. rned. Webnsebr., 78:497, 1931. 


7. Kuettner, H. Beitrage zur Pathologic des Mamma 

Carcinoms. Beitr. z. klin. Cbir., 131: 7, 1927. 

8. Lee, B. and Tannenbaum, N. Inflammatory 

carcinoma of the breast. Surg., Gynec. & Obst., 
39: 580, 1924. 

9. Nanta, a. and Salvador. Angio-epitheliomatose 

cutanee. Bull. Soc. Jranc. de dermat. et sypb., 42: 
653, 1935- 

10. Newcomb, W. Unusual cutaneous metastasis in 

carcinoma of the breast. Lancet, i : 1056, 1924. 

11. Nix, W. Uber Karzinomatose Flautmetastasen 

unter dem Bilde eines Hemolymphangiomes. 
Dermat. Webnsebr., 97; 1551, 1933. 

12. Redlich. Quoted by Nix, 

13. Rodman, W. Acute carcinoma of the breast. Ann. 

Surg., 4g: i$o, igog. 

14. Schriner, K. and Volavsek, W. Uber das Carcine 

eburnee Alibert. Arch. J. Dermat. u. Sypb., 174: 
22, 1936. 

15. VoLKMAN, R. VON. Beitr. z. Cbir. Pp. 319-334. 1875. 

16. Van Vonno, N. A case of carcinoma telangiectati- 

cum. Brit. J. Dermat., 45: 423, 1933. 

17. Weber, F. Bilateral thoracic zo steroid spreading 

marginate telangiectasis. Brit. J. Dermat., 45: 
418, 1933. 




Pain in the chest may be due to metastasis in the pleura from carcinoma 
of the uterus, breast, or other organs, pleural effusion or hemothorax may 
be due to metastasis in the pleura or mediastinum 

From “Metastases Medical and Surgical” by Malford W. Thewlis 
(Charlotte Medical Press). * 



SPONTANEOUS AMPUTATION OF THE FALLOPIAN TUBE 


F. Miles Flickinger, m.d. and James C. Masson, m.d. 

Fellow in Surgery, Mayo Foundation Division of Surgery, Mayo Clinic 


Rochester, 

T orsion of the falloplan tube has 
come to be recognized as a definite 
disease entity. Apparently Bland Sut- 
ton^" reported the first surgical case of 
torsion of the fallopian tube in 1890. Ans- 
pach,- in 1912, collected data on more than 
eighty cases of torsion of the fallopian tube, 
the majority of which were associated with 
an enlargement of the tube. Since then, 
rareE^ ^ year has passed in which additional 
cases of torsion of the fallopian tube have 
not been reported in the literature. In the 
majority of cases, there have been asso- 
ciated pelvic pathologic findings. 

Blum and Sayre^ stated that Stark in 
191 1 reported the first case of torsion of the 
normal adnexa in a virgin. Blum and 
Sayre listed nineteen cases, reported be- 
tween 1913 and 1937, as being cases repre- 
senting torsion of the undiseased fallopian 
tube in virgins and gave a resume of data 
on these cases. They referred to additional 
cases reported by Stark in 1911, Norris in 
1911, Cassidy and Norbur^^ in 1911 and 
one other by Auvray in 1912 thus making 
a total of twenty-three cases which they 
accepted as being torsion of the normal 
tube. 

There is a discrepancy among various 
authors reviewing this subject as to the 
total number of cases of normal tubes that 
have undergone torsion. This is a result of 
variation in interpretation among authors 
as to what the pathologic status of the tube 
was Initially, for, as is readily recognized, 
torsion produces pathologic changes in the 
tube and it is difficult to establish the true 
state of the fallopian tube before torsion 
occurred. Regardless of the lack of agree- 
ment, one is forced to the conclusion that 
torsion of a normal tube, has come to be 
recognized as a definite entity and that it 
has been observed by a number of writers 
since 1911 when it was first reported. 


Minnesota 

The most discussed aspect of the cases 
of torsion or amputation of the adne.xa has 
been the mechanism of formation of the 
lesion. This problem has been debated back 
and forth since as long ago as i860 when 
von Rokitansky® stated that torsion of the 
adnexa could be attributed to the presence 
of an ovarian enlargement, to constriction 
of the tube b\\ pseudomembranes that 
result from intrauterine or extra-uterine 
inflammation or to strangulation of the 
tubes and ovaries by axial rotation. Other 
e.vpla nations that have been advanced 
have been reviewed by Blum and Sayre^ 
and also by Thorek.” They mentioned the 
hemodynamic hypothesis of Payr based on 
the fact that veins of the mesosalpinx are 
longer and more flexible than the arteries 
thus predisposing to torsion in cases of 
venous congestion of the mesosalpinx. They 
noted Sellheim’s hypothesis that sudden 
stoppage of certain movements of the in- 
ternal organs may induce axial torsion. 
They mentioned the likelihood of an 
abnormally mobile mesosalpinx contribut- 
ing toward torsion especially if associated 
with other congenital abnormalities. This 
is called the anatomic hypothesis. They 
noted the possibility of vulvovaginitis in 
childhood associated with secondary" pelvic 
inflammatory reactions being another etio- 
loglc factor. Other etlologic factors were 
mentioned as being ovarian cysts, pelvic 
inflammatory disease and enlargements of 
the tube. 

Thorek stated that torsion occurs three 
times more frequently on the right than on 
the left side. He stated that Gabe believed 
this may be explained because of the 
presence of the sigmoid on the left side. 

In 1943, Barrett and Lash^ reported a 
case of spontaneous amputation of the left, 
normal fallopian tube accompanied by a 
right ovarian cyst in a forty year old pa- 
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tient. They referred to Ogorek’s®’'^ two 
cases in which there were associated pelvic 
pathologic changes. Ogorek® reviewed the 
literature up to 1914; in 1900, Ries® re- 
ported a thirty-two year old woman who 
had a normal full term pregnancy and 
delivery as well as having had two mis- 
carriages. He found the stumps of both 
tubes and a hematosalpinx in the ampu- 
tated portion of the right tube but he was 
unable to identify the remaining portion of 
the detached left tube. This operation was 
conducted vaginalhx In 1900, Noble® 
reported a spontaneous amputation of the 
right tube and ovary with parasitic at- 
tachment of the ovarian segment to the 
mesentery in a forty year old Negro 
woman. A cyst the size of a coconut was 
removed from the left side of the pelvis. 
This was reported to have been a cj'Stoma. 
Barrett and Lash mentioned that cases of 
spontaneous amputation of the tube had 
been reported by Kaufmann, Kadygrobow 
and Pulvirenti. 

The only additional case that we have 
been able to discover in the literature is 
that of Anderson^ who reported a case in 
which the patient was a twelve year old 
child who was found to have a detached 
segment of the left tube, the size of a small 
grapefruit, which was filled with hemor- 
rhagic contents. The proximal stump was 
1.5 cm. in length and was sealed over. 

We wish to report two cases in which 
spontaneous amputation of the left fal- 
lopian tube occurred. 

CASE REPORTS 

Case i. The patient was a twenty-eight 
year old unmarried woman, admitted to the 
Mayo Clinic on January ii, 1946. She com- 
plained of recurrent attacks of pain in the left 
lower quadrant of the abdomen that had been 
occurring over a period of the preceding four 
years. Four years before her admission, she had 
experienced a sudden onset of severe pain in the 
left lower quadrant which persisted for forty- 
eight hours. This pain gradually subsided but 
left a residual tenderness that was made more 
noticeable by walking. The following four 
months she experienced an attack of severe 


pain in the left lower quadrant weekly, lasting 
from four to five hours. At the end of four 
months an unusuall}'' severe attack confined 
her to bed five days and opiates were required 
to give her relief from the pain. At no time did 
an elevation of temperature develop. The 
frequency of the attacks of pain had subsided 
during the two years prior to her admission and 
she had experienced an attack but once a 
month which confined her to bed twenty-four 
to thirty-six hours. These attacks were in no 
way associated with the menstrual C3mle. At 
times she would be awakened in the middle of 
the night with an onset of acute pain. During 
these two r^ears the menstrual flow had in- 
creased from five to ten days in duration and 
she noted an increase of the daib'- menstrual 
flow. There was no dr^smenorrhea and there 
was no history' of a vaginal discharge. She had 
very definitelj' observed that vigorous physical 
activity, such as running and heavy lifting, 
would precipitate and attack of pain. She gave 
a history of having had pertussis and mumps as 
a child. She had not experienced any other ill- 
ness. Menstrual periods began at the age of 
fifteen t-ears; thej- were regular, occurring every 
twentj'-eight days, and were of the normal tx^pe. 

The patient was 65 inches (165 cm.) tall and 
weighed 125 pounds (56.7 Kg.). The pulse rate 
was 92 and the temperature was 98.6° f . The 
sj^stolic blood pressure was 142 and the diastolic 
90 mm. of mercur3^ A phj-sical examination 
revealed the patient to be a normal nullipara. 
The pelvic examination revealed a small cx^^stic 
mass in the region of the left ox'^ary which was 
slightlx" tender to palpation. Urinalj'sis for 
albumin, sugar, bacteria and microscopic cellu- 
lar structures xyas reported as negatKe. The 
concentration of hemoglobin was 14.0 Gm. per 
100 cc. of blood. Leukoc^'tes numbered 6,800 
per cu. mm. of blood. The Kline test for 
syphilis gax^e negatKe results. A roentgenogram 
of the thorax was negatix-e. The sedimentation 
rate was reported to be 8 mm. per hour (Wester- 
gren). In view of the attacks of pain and the 
cj^stic enlargement in the left adnexa, it 
was thovight advisable to conduct abdominal 
exploration. 

Abdominal exploration xvas carried out on 
January" 17, 1946, through a low midline in- 
cision while the patient xvas under nitrous 
oxide, oxx''gen, carbon dioxide and ether anes- 
thesia. -The uterus, the right tube and ovary 
and the left ox^ary were normal to examination 
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Fig. I. The condition, found at operation: amputated left fallopian tube and associated hydro- 
salpinx of distal segment. 


except for two uterine fibromyomas i cm. and 
0.5 cm. in diameter which were removed by 
myomectomy. Tire left fallopian tube had 
undergone spontaneous amputation and was 
found to be in two portions. (Fig. i.) There was 
one complete twist of the pedicle of the distal 
half of the left tube. This segment was found to 
have the fimbriated end sealed over and a hy- 
drosalpinx 7.5 by 2 by 1.5 cm. had formed. This 
segment of tube was removed. The left ovarj- 
was not involved in any manner. There ap- 
peared to be a band of adhesions that had ex- 
tended across the left side of the pelvis in the 
region of the amputation. This remained as a 
thickened peritoneal fold. The proximal half of 
the fallopian tube had sealed over. We at- 
tempted a plastic procedure on the sealed end 
of this segment of tube by bringing mucous 
membrane over the muscularis laj^er. We then 
inserted a piece of chromic catgut through the 
lumen of the tube into the uterine cavity with 
the hope that this would prevent the new 
ostium of the tube from sealing over. The ap- 
pendix was removed secondarily and the stump 
inverted. The abdomen was closed with a layer 
of single continuous chromic catgut No. i in the 
pertioneum and a layer of double continuous 
chromic catgut in the fascia. 

The pathologist reported a hj-pertrophic 
endometrium. The appendix showed chronic 
catarrhal appendicitis. 

The patient was dismissed from the hospital 
on the thirteenth postoperative day and was 
allowed to return to her home the twenty-fifth 
postoperative day with the incision well healed. 

C.ASE II, The patient was a twenty-one year 


old unmarried woman, admitted to the clinic 
March 4, 1922. She complained of severe recur- 
rent attacks of pain in the right lower quadrant 
of the abdomen that had occurred over a period 
of twelve months prior to her admission. On 
three occasions the pain was so severe that the 
patient collapsed. During the two weeks prior 
to her admission the pain in the right lower 
quadrant had recurred and had gradually in- 
creased in intensitjf. She was able to obtain 
slight relief by flexing the right thigh on the 
abdomen. She had noted a marked yellow 
leukorrhea for a period of one year. She gave a 
hlstorj’’ of having had scarlet fever at the age of 
four years and influenza in 1918. There were no 
other previous illnesses. Her menstrual periods 
began at the age of twelve years; thej"^ were 
always irregular, every two to .three weeks, and 
lasted for six or seven days. 

The patient weighed 127 pounds (57*6 Kg.), 
her pulse rate was no and her temperature 
98.6° f . The systolic blood pressure was 1 18 and 
the diastolic 82 mm. of mercury. Her physical 
examination, other than that related to the 
abdomen and pelvis, did not give remarkable 
results. The right lower quadrant of the ab- 
domen was markedh' tender and definitely 
rigid. Pelvic examination revealed a very tender 
mass in the region of the right adnexa. A 
roentgenogram of the thorax was negative, the 
leukoc3"tes numbered 10,300 per cu. mm. of 
blood and the Wassermann reaction was 
negative. 

On March 9, 1922, Dr. C. H. Mayo explored 
the abdomen through a low midline incision 
while the patient was under ether anesthesia. 
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He stated that the uterus was slightly enlarged 
and fixed to the right side of the pelvis. There 
were many adhesions between the sigmoid and 
the left ovary. The left fallopian tube had 
undergone spontaneous amputation and the 
proximal portion of the tube had sealed over 
forming a blind stump. The fimbriated end was 
free and open and measured 1 1 9 inches (B.Scm.'i 
long. There was no evidence of infection of the 
tube. The rigiit tube was dilated and showed 
chronic salpingitis and the fimbriated end was 
sealed over. The right tube and the appendix' 
were removed. The pathologist reported the 
right tube to show evidence of chronic salpin- 
gitis. The appendix showed chronic appendicitis 
with obliteration of the tip. The patient was 
dismissed from the hospital the twelfth post- 
operative day with the incision well healed. 

COMMENT 

Spontaneous amputation of the fallopian 
tube may be the result of any one of several 
etiologic factors. It appears probable that 
torsion of a segment of a fallopian tube on 
an unusually long mesosalpinx could fre- 
quently be considered an etiologic factor 
particularly when associated with adnexal 
pathologic changes and segmental enlarge- 
ment of the tube. Old inflammatory peri- 
toneal bands that have formed as a result 
of previous vulvovaginitis, a ruptured 
appendix or other tj'pes of pelvic peritoni- 
tis may be the factor invoh^ed in another 
group of cases. 

It is difficult to attempt a reconstruction 
of the exact pathologic processes involved 
in the t^YO cases presented. In the first case 
there -was hydrosalpinx of the amputated 
segment. In addition, there w'as a complete 
twist of the pedicle of the mesosalpinx 
associated with a peritoneal band at. the 
site of the amputation. Inasmuch as there 


was no evidence ol additional pelvic dis- 
ease, we are inclined to explain the ampu- 
tation on a basis of torsion. Whether the 
hydrosalpinx was primary or secondary is 
a question that must remain unans\vered 
in this case. The second case is an example 
of amputation of a tube that appeared nor- 
mal in all respects. The fimbriated end of 
the amputated segment had remained- 
open; however, there w-as extensive evi- 
dence of pelvic inflammatory disease in the 
other adnexal structures. An inflammatoiy 
band of adhesions may have been the 
etiologic factor in this case. 

Cases of spontaneous amputation of the 
fallopian tube are gynecologic curiosities 
and are so unusual that the reporting of 
these two cases appears justifiable. 
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DYSGERMINOMA OF OVARY* 


Harold N. Cavanaugh, m.d. 
Cincinnali, Ohio 


T his type of tumor may also be de- 
scribed as seminoma or embryonal 
carcinoma with lymphoid stroma. It 
is a malignant, radio sensitive, cellular 
tumor, occurring at rather early ages, 
lacking hormonal effects, is composed of 
large polyhedral cells of embryonal type 
and lies in a loose stroma containing many 
lymphocytes. The structure and clinical 
features are probably the most characteris- 
tic of any ovarian neoplasm. Pseudo- 
hermaphrodism, true hermophrodism, pri- 
mary amenorrhea, infantile uterus, ovarian 
hypoplasia or hirsutism may coexist with 
this type of tumor. This tumor may also 
be associated with teratoma or chorioma 
of the ovary. 

A few small tumors have been discovered 
but the growth is usually rapid and attains 
considerable or large dimensions before 
detection. The early tumors are encapsu- 
lated and offer a good prognosis; others 
have infiltrated the capsule and invaded 
tubes and pelvic peritoneum and in some 
the disease is widely spread through the 
pelvis, abdominal lymph nodes, liver, lungs 
and other organs. The prognosis varies 
with the extent but most of the unilateral 
encapsulated growths have failed to recur 
after operation. The gross section exhibits 
a solid gray surface often marked by areas 
of hemorrhage and necrosis. 

The structure is very characteristic per- 
mitting a positive diagnosis in nearly all 
cases, an advantage enjoyed by few ovarian 
tumors. The cells are large, round or 
polyhedral, granular with large vesicular 
nuclei lying in stroma which is generally 
infiltrated with lymphocytes, or the cells 
are clear, polyhedral lying in large alveoli 
with stroma containing few lymphocytes or 
hyaline. Occasionally areas of degeneration 


containing giant cells and suggesting tuber- 
culosis have been found. 

The treatment of dysgerminoma has gen- 
erally been surgical and with unilateral, 
encapsulated tumors the prognosis is good. 
In all other cases, which constitute the 
majorit}'^, surger}' is ineffective. The struc- 
ture is essentially radio sensitive and 
should respond in the ovarian tumors as it 
does in the testicular growths for 'which 
radiation has largely replaced surgery. 

The origin of the seminoma has been 
assigned by Meyer to cells derived from the 
primitive gonad at a very early period and 
before sex characteristics have been im- 
parted to them by the true sex cells. This 
assumption is demanded bj' the absence of 
sex properties and hormonal effects and by 
the occurrence of similar tumors in the 
testes. 

CASE REPORT 

On August 14, 1946, a Avhite female of Syrian 
extraction, aged tsventj'^-seven years, referred 
b3’^ Joseph Ganim, m.d., was admitted to the 
hospital complaining of abdominal distention, 
pulling sensation in both flanks, backache and 
pain radiating to both shoulders. The onset of 
sjTOptoms began duty 28, 1946, and all had 
increased graduallj’’ in intensitj’’. The patient 
had been married two daj’^s prior to onset of 
sjTOptoms. There was no disturbance in diges- 
tion. She was moderate^ constipated but this 
sjTnptom was a chronic condition. There were 
no sj’^mptoms referrable to the urinarj' tract. 
The patient began to menstruate at thirteen 
3'ears. Her periods were regular, occurring ever^' 
thirty'- da^'s and lasting four daj's. The flow was 
moderate and without clots. Moderate cramps 
occurred for four or five hours at the onset of 
flow. There was no historj^ of vaginal discharge. 
The patient had the usual childhood diseases 
and had alwa^'s enjoj'ed rather good health. 

The patient was one of eight children (two 


* From the Department of Surgery, DeCourcy Clinic, Cincinnati, Ohio. 
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boys and six girls), all living and well. Her 
father had died at fifty-one years of cerebral 
hemorrhage; the mother, forty-nine years, Nvas 
living and well. 

On physical examination the patient was 
found to be a Nvell nourished and well developed, 
slightly obese, white female, with physical find- 
ings confined entirely to the abdomen. The 
latter Nvas uniformly enlarged. The umbilicus 
was concave. The superlicial veins were slightly 
prominent. No operative scars were present. 
Dullness Nvas obtained in both flanks. No 
definite fluid Nvave could be ascertained. On 
pelvic examination the cul-de-sac was distended 
and bulging uniformly. A tumor mass could be 
palpated on bimanual e.xamination. This mass 
seemed to be attached to the right adnexa. 

On admission the temperature was 98 °f., 
pulse loS, respirations 20, and blood pres- 
sure 120, 90. 

The following laboratory data were reported : 
Urine, color, cloudy straw; reaction, alkaline; 
specific gravity, 1.020; negative for albumin, 
sugar, acetone and diacetic acid. The micro- 
scopic showed- that the urine was packed with 
amorphous phosphates. Blood count : red blood 
cells, 5,070,000; Nvhitc blood cells, 7.150; hemo- 
globin, 100 per cent; hemogram, 100 cc., 14.5; 
polymorphonuclears, 58 per cent; lymphocNtes, 
27 per cent; large monocytes, 10 per cent; 
eosinophils, 5 per cent; stabs, iS per cent; shift, 
31 per cent. The Freidman and Kahn tests 
were negative. On a flat x-ray plate of the 
abdomen the left kidney and left psoas shadow 
were visualized. The right kidney and right 
psoas shadow vere not visualized. The bladder 
was seen and there was no calculus. There Nvas 
a suggestion of fluid in the abdomen. 

On August 21, 1.946, an exploratory lapar- 
otomy was performed through a mid-line supra- 
pubic Incision. On opening the abdomen, 
approximately 10 liters of serosanguineous fluid 
was aspirated. The pelvic viscera were examined 
and a tumor replacing the right ovain’ was 
found. This tumor was encapsulated and meas- 
ured 16 cm. in diameter. There Nvere several 
rents in the capsule Nvhich accounted for the 
ascitic fluid. The mass had a white appearance 
and was spongy in character. It Nvas adherent 
to the left tube and ovary as a result of inflam- 
matory reaction. Tlie right tube and ONmry 
were removed. The uterus, left tube and ovary 
were normal in appearance and were left in situ. 


There Nverc scN’eral small masses attached to 
the pelvic peritoneum and were considered 
transplants. I'hese were also removed by simple 
excision. 

The patient had an uneventful postoperative 
course and was permitted out of bed on the 
tenth day, at which time deep x-ray therapy 
was instituted. The patient Nvill receive during 
a six- to eight-week period, 4,000 r to the 
abdomen with equal distribution to anterior 
and posterior surfaces. The x-raN' therapy is 
given to two fields on the anterior surface and 
two fields on the posterior surface. The fields 
measure 10 by 20 cm. The distance is 80 cm. 
and 200 KV arc used. The filtration is through 
I mm. of aluminum and i mm. of copper. 

The pathologic report is as folloNvs: Macro- 
scopic: The ovarian tumor and fallopian tube 
weighed 910 Gm. The fallopian tube measured 
12 cm. by 5 mm. and was not remarkable. The 
cyst measured 16 cm. in diameter and contained 
a soft, Nvhitc, spongy tissue. One area 5 mm. in 
diameter was entirely cystic and contained a 
clear amber fluid. NIicroscopic: The fiillopian 
tube showed no significant lesions other than 
adhesions. The ovarian sections showed a solid 
tumor of ovary with abundant blood suppK' 
and occasional small areas of necrosis. The 
entire mass Nvas composed of small ON'oid and 
spherical cells of uniform diameter supported 
by a connective tissue framework in which there 
were numerous aggregations of very small cells 
resembling lymphocytes. Mitoses were not 
infrequent. There was more evidence of growth 
than is usually present in this type of neoplasm. 
The dual cell type and other characteristics arc 
typical of dysgerminoma of ovary. 

Diagnosis : Dysgerminoma . 

The patient Nvas discharged from the hospital 
on September ii, 1946, and continued x-ray 
therapy on an out-patient basis. 

SUMM.-NRV 

A case of dysgerminoma of the right 
ovary is reported in a twenty-seN^en year 
old Nvhite female, nn’Iio had been in good 
health until two weeks before entry into 
the hospital, with the symptoms of ab- 
dominal distention, pulling sensation in 
both flanks, backache and pain radiating to 
both shoulders. ^ 



CESAREAN SECTION SEVEN YEARS AFTER 
HEMIHYSTERECTOMY IN A BICORNATE UTERUS* 


Wm. P. Smith, m.p. 
Columbus, Ohio 


E MBRYOLOGICALLY, in the female 
the Mullerian ducts become con- 
verted into tubes, uterus and vagina 
below. At the abdominal ostium of the 
tube, projections develop at an early period 
and form the fimbriae. If there is failure in 
the development in a normal manner of the 
parts just described, it u'ill lead to ^'arious 
abnormalities in the organs of reproduction. 
There may be aplasia resulting in absence 
of tubes, uterus or vagina or there may be 
inhibition in their proper development re- 
sulting in the various types of malformed 
uteri. 

Since there are numerous classifications, 
we will mention the Kaufman modification 
types. He describes the didelphys or double 
uteri in which there are two separate tubes, 
uteri, cervices and a double vagina. These 
cases are rarely encountered. 'I'he uterus 
duplex bicornis has the uteri joined ex- 
ternally but there are two distinct uterine 
cavities. (Fig. i.) The two cervices are also 
joined while the vagina may be double or 
possess only a septum in the upper portion 
of the vagina. 

The uterus septum shows evidence of 
deformity by a depression in the fundus; 
the septum in the uterus may be complete 
or incomplete. The uterus cordiformis or 
arcuratus is heart-shaped and the cleft in 
the upper portion should remind us of a 
possible intrauterine septum. 

The uterus bicornis unicollls (Figs. 2 
and 3) develops .when fusion is only com- 
plete to a point above the cervix. The 
uterus is usually widely bicornuate with 
one cervix and one vagina. 

Occasionally, we find that one uterine 
cavity alone communicates with the cer- 
vical canal. This condition may not mani- 


fest itself at the age of puberty when 
menstruation is established because men- 
strual periods may be normal. However, 
in a period of months the patient will 
develop pelvic distress due to a hemato- 
metria forming in the uterus with the 
atresia of the cervical canal. The uterus will 
enlarge and a pelvic tumor will be formed. 
Because of a large pelvic tumor, a diagnosis 
of ovarian cj-st was made in the first of the 
two cases that we have encountered. This 
diagnosis proved incorrect. The patient 
had a normal vagina and an apparently 
normal cervix. When the abdomen was 
opened we found a large tumor which con- 
sisted of the right half of a bicornuate 
uterus with hematometria and a large 
irregular tube filled with menstrum or a 
hematosalpinx. In this case a total hyster- 
ectomy and bilateral salpingectomy was 
performed. The patient made a normal 
recovery. 

In the case that we wish to present in 
detail it is important to note that a previ- 
ous drainage had been established through 
the rectum and into the left uterine cavity. 
This was followed by a severe infection 
with pelvic peritonitis. • In searching the 
literature we were unable to find a case in 
which a hemihj'sterectomy had been per- 
formed in a uterus bicornis unicollls such 
as we wish to present. (Fig. 4.) We are 
reporting the following case because it is 
unique and it adds another indication to 
the regular list for cesarean section : 

CASE REPORT 

Mrs. C. first came under our obseiA'^ation on 
January 11, 1935, at which time I saw her in 
consultation with a rectal specialist. The pa- 
tient was a female, thirteen years of age. She 


* From, the Department of Gynecology and Obstetrics, White Cross Hospital, Columbus, Ohio. 
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Fig. 1 . Uterus duple.'v bicornis, double uterus; two uterine cavities communicating with vagina via two 
cervical can.nls; found in hare, squirrel and beaver. 

Fig. 2. Uterus bicornis unicolHs; drawing shows one uterine cavity communicating with vagina; atresia of 
left side with no cervical communication; the normal uterus bicornis unicollis is found in the dog, sheep, 
goat and hyena. 


gave a history of having had the usual diseases 
of childhood but no severe illnesses and no 
injuries. The onset of her menstruation at the 
age of twelve years was unusual. It began in 
September, 1934, and she had only two periods 
up until we first saw her on January 27, 1935. 
She stated that in November, 1934, she had 
difiiculty of some kind with her bowels. Consti- 
pation was marked and she sufl'ered pain in the 
rectum when her bowels moved. She apparently 
improved the bowel condition by using large 
doses of laxatives. However, on January 9, 
1935, the rectal trouble returned and the pain 
in the rectum became continuous and severe. 
Her kimily physician ga^•e her medical care and 
when she failed to improve, he sent her to 
White Cross Hospital where she was examined 
by a rectal specialist. At that time an exami- 
nation revealed a temperature of io3°f., a pulse 
of 120 and respiration rate of 28 per minute. 



The er\’throc\d;es were 4,900,000, hemoglobin 
95 per cent and the leukoc\^e count was 16,500 
with polymorphonuclears 91 per cent. 

The only important finding, as noted by the 
rectal surgeon, was a large tender mass in the 
anterior wall of the rectum which was ex- 
tremely tender to digital examination. Diag- 
nosis of a rectal abscess was made and the 
patient was taken to surgery. I was called in 
consultation and upon arrival at the operating 
table, the rectal surgeon informed me that 
the patient had a rectal abscess which he 



Fig. 4. Tins shows the remaining riglit half of t lie 
bicornate xiterus unicollis after a henii-hvster- 
ectomy had been performed. It was front this 
remaining uterine body that a fetus was delivered 
ov cesarean section. 
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wished to incise for drainage and that it would 
be unnecessary for me to make an examination. 
He inserted the point of a scissors into the 
bulging mass which was followed by a gush of 
dark brownish menstrual fluid. It was a 
coincidence that we had another patient in the 
hospital at this same time that had a uterus 
bicornis unicollis with an atresia of the right 
cervix resulting in a hematometria, hemato- 
salpinx and hematoperitoneum. A panhystcr- 
ectomy had been performed on this patient 
and my recent observation of the menstrum 
associated with her abnormality led us to a 
proper diagnosis, in this case, in the operating 
room. After noting the fluid gushing from the 
patient’s rectum, we made the diagnosis. The 
rectal surgeon recognizing the condition pres- 
ent, asked me to assume further care of the 
patient. The incisional area became infected 
and the patient was given supportive treat- 
ment until January 23rd, when she was per- 
mitted to return to her home in order to 
improve her condition in preparation for 
abdominal surgery. The patient left the hos- 
pital on January 23, 1935. The elevation of 
temperature was persistent during her hospital 
stay and it continued until she was readmitted 
on January 2", 1935, at which time it was 
loa^F. and the pulse ranged from 100 to 120 per 
minute. Her erythrocyte count at this time 
was 3,500,000 and hemoglobin 80 per cent. The 
leukocyte count was 9,250 with 48 per cent 
neutrophiles, 50 per cent Ij'inphocytes and 2 
per cent eosinophiles. The urinalysis showed 
140 mg. of albumin, leukocytes, erNthrocytes 
and hj'alin casts. 

The patient was prepared for surgery and an 
operation was performed for a double uterus 
with occlusion of the left side, resulting in 
hematometria. Under nitrous oxide-ether anes- 
thesia, we proceeded with the operation making 
a paramedian incision. The left half of the 
uterus with tube and ovary was removed. 
Drainage was established through the vagina 
and also through the abdominal incision. 
Loaded penrose drains were used. The abdom- 
inal incision was then closed. 

The operative findings were as follows: 
“Upon opening the abdominal cavity we found 
a large mass filling the pelvic cavity. This con- 
sisted of a uterus bicornis unicollis. The left 
side comprising most of the mass was swollen, 
inflamatory and covered by a grayish plastic 
exudate. It was dark in color upon section and 


the cavity had a moderate amount of purulent 
material with a marked colon odor. The tube 
and ovary were congested, otherwise not 
unusual.’’ 

Dr. Scott reported the pathologic laboratory 
findings as follows: “The specimen consists 
of what apparently is a portion of a uterus; the 
entire specimen measuring 5 by 4 by cm. 
The specimen has been opened before reaching 
the laboratory and upon further opening the 
portion corresponding to the endometrial cav- 
ity, we find it filled with coagulated hemor- 
rhagic material originating on a basal layer of 
thin tissue which is not grossly characteristic. 
Beneath this layer the tissue is characteristic- 
ally myometrial in type and measures 8 by 10 
mm. in thickness. 

“Microscopic sections from the specimen 
show it to be uterine muscle which is somewhat 
edematous but otherwise not noteworthy. The 
surface corresponding to the endometrial side 
is superficially covered with hemorrhagic mate- 
rial, but there is no evidence of endometriupi. 

“Diagnosis: Accessory uterus.” 

Following the operation the patient appar- 
ently made an uneventful recovery. She left 
the hospital on Februarj’ 16, 1935.' Her men- 
strual cycle became established and her periods 
were regular, every twenty-eight days. Her 
health improved and she seemed quite well 
until January, 1942, when she developed an 
abscess in the left vault of the vagina. She 
entered the hospital on January i 3 > 1942- On 
January 15, 1942, we opened the vaginal ab- 
scess and established drainage. The area healed 
in about three weeks and her health was again 
normal. 

The patient came to my office on June 2, 
1942, and told me she had not menstruated for 
about three months. Pelvic examination re- 
vealed an enlarged uterus with softening of the 
cervix. The Aschheim-Zondek test was positive. 
Because of her previous pelvic operation she 
insisted on having an abortion performed be- 
cause she was afraid of uterine rupture, \yith 
some difficulty, we persuaded her to continue 
with the pregnancy until the fetus would be 
viable; then the process might be terminated 
by cesarean section. To this she assented. Again 
Mrs. C. was admitted to White Cross Hospital 
on November ii, 1942. After consulting with 
Dr. W. D. Inglis, Chief of the Obstetrical Staff, 
a cesarean operation was performed on Novem- 
ber 14. 1942. 
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A right paramedian incision was made and 
two abdominal sponges were placed around the 
uterus. The uterus was opened and a male child 
weighing four and one-half pounds was de- 
livered. The placenta was removed and the 
uterine cavity was swabbed with iodine. The 
uterine wall was closed with two continuous 
sutures of No. 1 chromic catgut. Sulfathiazolc 
(10 Gm.) was dusted over the uterine incision. 
The right tube was side-stepped for steriliza- 
tion purposes and the abdomen was closed. The 
patient made an uneventful recovery and the 
baby was normal in all respects with the excep- 
tion of being rather underweight. \\ ith careful 
nursing and incubator care, the child developed 
in a normal manner. The child is now nearly 
5 years of age and is normal physically and 
mentally. The mother is in excellent health. 

The pregnancy and cesarean section fol- 
lowed alter a hemihysterectomy had been 
performed. Because of the operation, the 
remaining uterus was abnormal due to the 
fact that the wall on the left side was thin 
at the point where the left uterus was 


excised from it. At operation the thinness 
of the left side of the uterus was definitely 
noted. This patient was not permitted to 
go into labor because of the danger of 
rupturing the uterus. 

On account of the severe infection and 
the poor surgical risk, we did not perform 
a panhysterectomy but removed only the 
left half of the uterus. 

The size of the fetus at birth, which was 
four and one-half pounds, w^as obviously 
due to the lack of circulation to the uterus 
and placenta. She had only one uterine 
artery to supply the remaining uterus and 
fetus. Investigation of double uterus has 
shown that there is usually an associated 
widening of the pelvis. However, in this 
case the patient was normal, weighing 120 
pounds and the pelvic measurments arc 
normal. 

We advised against pregnancy, but as 
usual the patient became pregnant soon 
after marriage. 


HYPERPARATHYROIDISM AND PREGNANCY* 


Captain Donald W. Petit and Lieut. Col. Randolph Lee Clark 
Medical Corps, Army of the United Stales 


H yperparathyroidism is a 

well known metabolic disturbance 
whose various manifestations have 
been adequately described in numerous 
reviews.^’-'" The occurrence of this disease 
during pregnancy, however, has been re- 
ported but rarely. Spingarn and Geist’’ have 
described one case and have, in addition, 
collected six other cases in which the occur- 
rence of hyperparathyroidism and preg- 
nancy may have been concurrent. 

The patient of Spingarn and Geist was a 
twenty-nine 3'ear old woman who, at the 
time of her pregnancy, had had a well 
authenticated history of hj^perparathjToid- 
ism for the preceding ten years. During this 
time, she had undergone one fruitless 
exploration of her neck and had suffered 
from numerous spontaneous fractures and 
renal calculi. At the time of her pregnancy 
she was described as “thin” and “chroni- 
cally ill.” The authors stated that a second 
exploration of her neck was considered in- 
advisable owing to the posslbilitj' of pre- 
cipitating a severe tetany with resultant 
danger to both mother and fetus. Because 
of her poor general condition, it was con- 
sidered necessar^^ to terminate her preg- 
nancy at the fourth month. The fetus was 
.autopsied and was found to have normally 
developing osseous centers, bone structure 
and fetal parathyroids. 

Two of the other cases reported by Spin- 
garn and Geist are worthy of comment. 
One® was a thirty-two year old Italian 
woman who survived her tenth, eleventh 
and twelfth pregnancies while practically 
bedridden with hyperparathyroidism. The 
eleventh infant was stillborn but the tenth 
and twelfth were normal in spite of exten- 
sive, incapacitating skeletal changes in the 
mother. No data were given concerning 


abnormalities of calcium metabolism in 
either of the surviving infants. 

A second case® involved the occurrence 
of tetany in a five months old infant whose 
mother was found to have hj'perpara- 
thyroidism. It was stated that the mother’s 
hyperparathyroidism had hampered the 
development of the fetal parathyroids. The 
infant’s hypocalcemia resisted the action of 
vitamin D and calcium by mouth. In most 
respects, the baby described resembled 
other reported cases of tetanj- of the new- 
born' in which resistance to the action of 
vitamin D has been noted. 

The case history detailed below is 
thought to be unique in that it reports the 
successful surgical treatment of hyperpara- 
thyroidism in a pregnant woman with 
subsequent delivery of an apparently nor- 
mal infant. 

CASE REPORT* 

Case No. 34455. A twenty-three year old 
nullipara entered the hospital on May 9, 1945. 
complaining of the recent enlargement of a 
mass that had been present on her chin for the 
past five and one-half months. This mass had 
been noticed first as a small, non-painful, hard 
lump, which had remained stationary in size 
until one month before her present admission, 
at which time it enlarged rapidly and painlessly. 

Her past history revealed that she had been 
aware of a small lump in her neck for the past 
four years and had at one time taken “iodine 
drops” because of this lump. There were no 
other relevant data other than the fact that her 
last menstrual period was in December, 1944. 

The patient appeared alert and in good 
health. The blood pressure was 126 mm. mer- 
cury systolic and 76 mm. mercury diastolic. 
There was a hard, non-tender, bulbous swelling 

* The authors wish to express their appreciation to 
A'lajors John S. Bag\vell, Ridings E. Lee and Captain 
L. R Matthei, AIC, AUS who saw this patient. 
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at the point of her chin. (Fig. i.) Along the left 
anterior side of the neck above the sviprasternal 
notch was a firm nodule about 2.5 cm. by 2.5 
cm. that moved with swallowing. There was a 
firm, smooth, rounded mass in the lower central 
abdomen; pelvic examination revealed changes 
compatible with a gestation ol fn'C luonths 
duration. There was no other phtsical findings 
of importance. 

The red blood count was 4,280,000; the white 
blood count 10,700 cells per c. mm. with 74 per 
cent polymorphonuclear leukoct'tcs and 26 per 
cent lymphocytes. A Ivahn blood test was nega- 
tive. The urine contained a trace of protein. 
Repeated examinations failed to detect Bencc- 
.Tones protein. 

The serum calcium was 19 mg. per cent, the 
serum inorganic phosphorus 3 cent and 

the serum alkaline phosphatase 4 modified 
Bodansky units. The serum proteins were 
7 Gin. per cent and non-protein nitrogen 29 mg. 
per cent. 

W'hen the patient was placed on a calculated 
daily intake of 100 mg. of calcium and 500 mg. 
of phosphorus, daily studies of urinary excre- 
tion of calcium revealed a negative calcium 
balance. (Table i). 


Roentgenograms of the kidney region dem- 
onstrated collections of calcium granules in 
each kidney area. Intravenous pyelograms 
revealed a very poor concentration of dye in the 
parenchyma of the kidney. The collections of 
calcium were described as being in the inter- 
stitial part of the kidneys and were considered 
identical with those described in cases of 
nephrocalcinosis. A faintly calcified fetal skele- 
ton was seen in the abdomen. (Fig. 4-) The 
degree of fetal calcification was thought to be 
normal for the period of gestation. 

Because of x-ray evidence of calcification of 
the parenclnmial tissue of her kidneys and the 
possibility of impaired renal function, careful 
consideration was given to the advisabilitt" of 
terminating her pregnancy. However, in con- 
sideration of her normal serum non-protein 
nitrogen and of the fact that this was her first 
pregnancy and that conditions were ideal for 
careful and frequent observation, it was decided 
to permit the pregnancy to continue and to 
undertake surgical exploration of her neck. 

Accordingly, on June 6, 1945, under local 
procaine anesthesia, supplemented by nitrous 
oxide-oxygen, the parathyroid areas were ex- 
plored. A large mass, corresponding to the 
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Roentgenograms of the chin showed a faintly 
calcified soft tissue tumor that arose from a 
discrete area of bone destruction in the mandi- 
ble slightly to the left of the mental symphysis. 
(Fig. 2.) Roentgenograms of other principal 
bones of the body demonstrated multiple de- 
structive lesions associated with generalized 
decalcification of the skeleton. The destructive 
lesions involved the left tibia, right sacrum, 
right ilium, right pubic bone, right ulna, left 
radius, left patella (Fig. 3) and the left maxilla 
in addition to the previously described lesion 
of the mandible. 


tumor that had been palpable in her neck for 
the past four t'ears, was readily located in the 
tracheo-esophageal groove on the left side just 
below the inferior thyroid artery. This mass 
which measured approximately 2.5 cm. by 
3.5 cm. was encapsulated, discrete and readily 
removed. The tumor weighed 13 Gm. Addi- 
tional exploration, including digital palpation 
of the superior mediastinal area, uncovered no 
further abnormal tissue masses. A biopsy 
specimen was removed from the chin and 
the operative sites were closed. 

Histologic study of the tissues removed was 
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Fig. I. Photograph of patient showing distortion 
of chin caused bj’’ the osteoclastoma. 


Fig. 2. X-ray study of mandibular tumor, demon- 
strating bone destruction and a large, faintly calci- 
fied soft tissue mass. 





Fig. 3. X-ray study showing extensive cystic de- 
struction of left patella. 



Fig. 4. Roentgenogram of abdomen showing the 
fetal skeleton, bilateral renal calcifications and 
destructive lesions of the right ilium. 
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made by Major George .M. Hass, m.c:., whose 
conclusions regarding the mass removed from 
the neck were as follows; "The structure is 
essentially that of a parathyroid adenoma. It 
may be assumed that the patient has hyper- 
parathyroidism. ... No local recurrence is to 
be expected and witli a tumor of this si/.c, it is 


unlikely tliat there is a genera I i ml hyperpL'tsi.n 
of all parathyroid glands.” (h'ig. i-) 

His conclusions regartling the bioj)sy of the 
chin were: ” "I he tissue is com})osed principally 
of rapidly growing libroblasts which liavo 
depo.siic<l very little collagen and which sur- 
round large ntimbers of multinueleatcd giant 


MAY 

15 17 19 21 23 25 27 


JUNE 


SERUM 


MO 




' NORMAL RANGE 


9 1 ] 13 15 


■SbSb! 


OPERATION 


Fig. 7. 


SEPT 

19 












864 American Journal of Surgery Petit, Clark — Hyperparathyroidism 


December* 194.7 


cells. There are a few small islands of osteoid 
tissue with evidence of formation of new bone. 
. . . This tumor, therefore, has the essential 
characteristics of a rapidly growing giant-cell 
tumor of bone.” (Fig. 6.) 

Calcium, phosphorus and phosphatase con- 
centrations of her blood, determined at frequent 
intervals, revealed a rapid postoperative drop 
in the level of blood calcium. (Fig. 7.) Roent- 
genograms taken August 25, 1945, showed 
almost complete calcification of the soft tissue 
tumor of the chin and extensive recalcification 
of the skeleton. Cystic changes which had been 
prominent in the right ilium and superior 
ramus of the right pubic bone were largely 
recalcified. 

The patient completed her period of gesta- 
tion without further mishap and on September 
15, 1945, after an uneventful, spontaneous 
labor, gave birth to a normal female infant 
weighing 7 pounds 5^4 ounces. Roentgeno- 
grams of the baby’s skeleton demonstrated no 
bony abnormalities. The serum calcium of the 
infant three days after birth was 10 mg. 
per cent. 

The post partuni period of reco^'ery was 
uneventful. Directly prior to discharge, the 
serum calcium of the mother was 11.7 mg. per 
cent, the serum phosphorus 3.3 mg. per cent 
and the non-protein nitrogen 31 mg, per cent. 
At this time the tumor of the chin had not 
receded. Suggestions for further treatment 
were declined. 

COMM ENT 

The principal interest in this case is the 
simultaneous occurrence of two conditions, 
each capable of producing profound alter- 
ations in calcium and phosphorus me- 
tabolism. Pregnancy in the human is 
associated with normal serum phosphorus, 
slightlj- elevated serum alkaline phospha- 
tase and depressed serum calcium levels.®’® 
Hyperparathyroidism is characterized by 
an increased urinarj" excretion of calcium 
and phosphorus bj- hj’pophosphatemia, 
hypercalcemia and, if there is skeletal in- 
volvement, by a marked increase in the 
serum alkaline phosphatase.^ The signs and 
symptoms of the disease derive princi- 
pally from the large daily loss of calcium 
with resultant decalcification of the skele- 
ton. The decalcification is not confined to 


one or two bones although discrete radio- 
lucent areas, which represent ct'sts of the 
giant cell type, maj’’ be seen frequently. 
In addition, the combination of hyper- 
calcemia and hypercalcuria can often result 
in the deposition of calcium either in the 
renal pelvis or renal parenchyma. Accord- 
ingly, renal calculi may be the first sign of 
hjqjerparathyroidism. 

Of particular note in this case tvere the 
values for normal and near normal serum 
alkaline phosphatase repeatedly deter- 
mined by two independent laboratories 
during both the preoperative and postop- 
erative states. H3'perparath3Toidism with 
normal serum alkaline phosphatase has 
been noted in certain varieties of this dis- 
ease. Thus, patients with little or no invol- 
vement of the skeleton have no derange- 
ment of alkaline phosphatase; furthermore, 
h3'perparath3Toid patients whose skeletal 
changes are those of osteoporosis rather 
than h3'perparath3Toidism ma3’- have a 
normal phosphatase level and, finall3^ 
h3’^perparath3’Toidism with multiple bone 
C3'’sts but without generalized decalcifica- 
tion has been seen accompanied b3’' normal 
phosphatase levels.® 

Inasmuch as the exact mechanism for 
the production of an increased phosphatase 
level is not known, it is difficult to assign 
a correct explanation for the normal values 
obseiT’^ed in this case. However, a smooth 
postoperative course with freedom from 
tetan3'^ has been described before in cases 
of h3'perparath3Toidism with normal serum 
phosphatase® and the evidence here is 
further corroboration of that. Apparenths 
the surgeon need not be as fearful of acute 
tetan3'^ postoperativel3" if the preoperative 
values for serum alkaline phosphatase are 
normal. 

The possibiIit3' arises that this patient 
was protected from postoperative tetan3' 
b3' her fetus. This does not seem likel3’- since 
it has been shown that parath3Toid extract 
does not pass through the placenta” and 
that parath3Toidectomized pregnant rats 
are not protected from tetan3’^ b3’^ their 
fetuses.®’*® 
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The renal complications of hyperpara- 
thyroidism are of two principal types : the 
formation of calculi and the deposition of 
peritubular calcium with calcium metas- 
tases in the kidney parenchymad^'^"* This 
patient suftered from the latter type. This 
has been named nephrocalcinosis and, al- 
though such renal changes have been 
observed in certain types of pyeloneph- 
ritis, its usual cause is the prolonged 
hypercalcemia found in hyperparathyroid- 
ism.^® The renal deposition of calcium, 
unlike the skeletal decalcification, is an 
irreversible process and removal of the 
parathyroid adenoma is not followed by 
removal of the calcium from the kidney tis- 
sues. Accordingly, although the condition 
of hyperparathyroidism may be treated 
successfully by surgery, the course of the 
patient may progress to eventual renal 
failure.^® Although this particular patient 
did not show signs of renal failure, she was 
strongly advised against further preg- 
nancies until her kidney function could be 
again evaluated. 

It is interesting to speculate on the 
possible efl'ect of pregnanc}-^ upon this 
patient’s parathyroid adenoma. Inasmuch 
as it has been shown that the parathyroids 
enlarge in rats during pregnancy,^' could 
it be possible that the tumor found here 
was activated, after four years of quies- 
cence, at the time of pregnancy? If this 
assumption is made, it follows that the 
skeletal changes and renal calcification 
occurred after conception and during the 
six months before her operation. Such a 
rapid course would be unusual since the 
skeletal changes of hyperparathyroidism 
are generally considered to be a fairly late 
manifestation of the disease. Furthermore, 
this patient had consumed approximately 
a quart of milk daily during her life which 
would tend to delay even more the de- 
calcification of her skeleton. In addition, 
even though microscopic nephrocalcinosis 
has been seen in acute, short-term, para- 
thyroid poisoning, such interstitial calcifi- 
cation has not been demonstrable - by 
x-ray the degree of renal calcification 


seen in this patient probably required a 
long-standing hypercalcemia. For these 
reasons we believe that her adenoma was 
active prior to her pregnancy and that only 
the occurrence of the osteoclastoma of her 
mandible lead to the diagnosis at this time. 

In a case such as this, the principal con- 
cern of the physician should be with the 
mother, since the reports previously men- 
tioned®-® indicate that the fetus survives 
the mother’s metabolic disturbances with 
relatively little, if any, change from the 
normal. 

SUMMARY 

The case of a twenty-three 3-^ear old 
pregnant woman suffering from hyper- 
parathyroidism is presented. A large para- 
thyroid adenoma was successfully removed 
during the fifth month of her pregnancy 
and she delivered, at term, a normal female 
child. 
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Lupus of the larx'rix attacks most frequently the free margin of the epi- 
glottis. Occasionall}'^ the entire epiglottis is destroj'ed without having 
caused pain or discomfort. This is not the case when destruction results 
from the ulceration and necrosis of active tuberculosis. 

From “Tuberculosis of the Ear, Nose, and Throat” by Mervin C. 
Myerson (Charles C. Thomas). 



INTRA' ABDOMINAL HEMORRHAGE DURING PREGNANCY 


Albert F. Lee, m.d. 

Chief Obstetrician and Gynecologist, Women’s Clinic 
Seattle, Washington 


T he loss of blood intra-abdominally 
during pregnancy is fortunately rare 
and Marclietti, Kuder and Kuder^ 
report that even the commonest cause, 
ectopic pregnancy, occurs only once in 
every 293 pregnancies. Bleeding from 
uterine rupture, rupture of a vessel on a 
uterine fibromyoma, ovarian abnormalities, 
trauma, rupture of a varicose vein, genital 
and other malignancies during a pregnancy 
then become even less usual but neverthe- 
less fully as dangerous to the pregnant 
tvoman. 

The diagnosis of intra-abdominal hemor- 
rhage during pregnanct' presents man}"^ 
obstacles to the obstetrician. The bleeding 
is heralded by sudden abdominal pains 
follo^Yed by symptoms and signs of shock. 
There is little time for debate and specula- 
tion as the potential danger of severe 
sudden blood loss and resultant death 
make the diagnosis imperative and imme- 
diate treatment cardinal. Fatalities from 
ectopic pregnancy, for Instance, are re- 
ported by Williams and Corbit- as respon- 
sible for one in ever\^ eighteen puerperal 
deaths , in Philadelphia, one in every six- 
teenth death in New York City and one in 
every twelve deaths in Chicago. 

In this report, we are concerned with 


to locate and almost unrecognized in one 
incident. Treatment varied from classical 
cesarean section with ligation of the bleed- 
ing vessel, section hysterectomy, to simple 
ligation. The following is a case report of 
one of these unusual problems: 

CASE REPORT 

Mrs. H. C., a thirty-one year old para i-o-i, 
had her last menstrual period July 20, 1945, 
followed by slight nausea. Her only other preg- 
nancy resulted in a full term normal delivery 
five years previously. With her first office visit 
NoA'ember 20, 1945, the uterus measured 16.5 
cm. above the symphysis pubis with the fetus 
in L. O. A. position; the fetal heart rate was 
160 in the left lower quadrant. Her blood pres- 
sure was 110/80, urinalysis negative and 
hemoglobin 85 per cent. She had had an 
appendectomy performed three years previ- 
ously and had only one small varicose vein in 
the right leg. 

On December 10, 1945, after a morning of 
Christmas shopping, she returned home and 
rather suddenly felt cold, weak and faint. This 
was followed by dizziness and severe cramps in 
the lower abdomen and lower mid-back. She 
was rushed to the hospital Iw' ambulance in a 
semi-comatose condition and was first seen 
thirty minutes after her complaints. She had 
had sexual intercourse four days before her 
illness. 


rupture of a varicose vein during pregnancy 
as a cause for intra-abdominal hemorrhage. 
Harding and Concavan^ reviewed the liter- 
ature and found twelve such cases. Seven 
of the cases were discovered at autopsy and 
there were six survivors including their 
reported case. In their case they believed 
the rupture was due in part to sexual inter- 
course which occurred several hours before 
admission. All of those reported had as a 
symptom severe abdominal pain and signs 
of rapidly advancing shock. At operation 
the source of bleeding tvas usually difficult 


On admission she complained severely of 
lower abdominal cramps and was in shock. 
Examination showed a well developed and well 
nourished woman who was dyspneic, cyanotic 
and in acute distress. Blood pressure readings 
were inaccurate but were approximate^" 60/38 
and the radial pulse was not palpable. Dr. 
Floyd Burg, medical consultant, declared the 
heart and chest free of organic lesions. On 
abdominal e.xamination the uterine fundu's 
could be felt about 20 cm. above the svmphysis 
and there was generalized severe abdominal and 
flank tenderness. Pelvic and rectal examina- 
tions revealed no masses or localized areas of 
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tenderaess. Tlic diagnosis was five months’ 
pregnancy and acute intra-abdominal hemor- 
rhage — eause unknown. 

She was immediately given 2 units of plasma 
(250 cc. each) while she was prepared for 
surger3% Two 500 cc. transfusions of whole 
blood were given before and two 500 cc. trans- 
fusions of whole blood were given during 
surger3^ The anesthesia included low concen- 
tration of cj^clopropane and 3 cc. curare. 
Through a lower left midline incision large 
fresh clots and free blood were found generally 
throughout the abdomen and all of the peri- 
toneal surfaces were pale and yellow. There was 
a five months’ intra-uterine pregnancy. A 
bleeder was found at the base of the posterior 
right broad ligament which was an irregular 
longitudinal break in a varicose vein measuring 
about 4 mm. in transverse diameter. The back 
bleeding from this rent rapidly filled the cul-de- 
sac. The total measured volume of blood 
removed manually and by aspiration was 2/200 
cc. not including that on sponges, packs and 
that left in the abdomen. The fragmented vein 
was clamped and sutured with No. i chromic 
figure-of-eight suture and bleeding was con- 
trolled. Rapid closure was done with No. 0 
chromic continuous on the peritoneum and No. 

I chromic continuous on fascia and fine dermal 
to the skin. She remained in shock throughout 
the operation despite blood, coramine and 
ephedrine sulfate. 

On her return to bed, the blood pressure 
gradually rose from 85/0 to 100/50 and her 
general condition became better. The day 
following her operation she spontaneously 
passed a premature non-viable fetus and 
placenta without difficulty. She remained 
febrile for three days after the operation and 
the remainder of her eleven days in the hospital 
were uneventful. The wound healed per 
primuin. She received her fifth transfusion on 
the second postoperative day. Her essential 
laboratory work was within usual limits except 
for evidences of secondary anemia. 

Five postoperative examinations between 
January 3, 1946, and March 5, 1946, revealed 
a well healed and well supported abdominal 
Wound. The uterus was situated in the anterior 
position and no unusual masses could be found. 


Her hemoglobin with her last visit was 14.5 
Gm. (100 per cent). 

In the matter of surgical management of 
this type of hemorrhage from a varicose 
vein, I favor simple ligation of the bleeding 
vessel. Perhaps the best argument for this 
simple ligation is that this procedure is the 
easiest and quickest .possible solution for 
these shocked women. Emptying of the 
uterus or a hysterectomy surely adds more 
shock to an alread}' grave situation by 
prolonging the anesthesia time and gener- 
allj”^ increasing the operative burden to the 
patient. The postoperative vaginal delivery 
of a premature infant in this report cause 
no complications but I am quite certain 
that a section at the surgery table would 
have jeopardized the patient unreasonably. 
Further, by simple ligation it might be 
possible to allow pregnancy to progress to 
an age when a viable birth would be 
possible. 

The second most important factor in 
the management of these intra-abdominal 
hemorrhages in the pregnant is the prompt 
and complete replacement of the blood loss 
by blood transfusions. Ideall}’-, the cross 
matchings should be proper and the blood 
should be RH negative. In dire emergenc}^ 
however, blood plasma and group O blood 
without crossmatching can be used if the 
risks of the latter are accepted. 

SUMMARY 

An unusual case of spontaneous rupture 
of a varicose vein during pregnancy is 
noted along with previously reported cases 
and the treatments. 
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T rue placenta accreta is so rarely en- 
countered that its existence is not 
recognized until some serious ob- 
stetrical accident occurs leading to castas- 
trephy. For this reason we believe that the 
following case merits reporting in the 
present day literature. 

CASE REPORT 

M. M., a colored female aged twenty-nine 
and para in, was admitted to the service of 
Dr. 1 . R. Hansen with the history of having a 
premature seven months’ delivery at home 
twenty-four hours previously; she had been 
delivered by a midwife. The child sur\'ivcd 
only three hours. The midwife had been unable 
to express the placenta and, after consultation 
with Dr. Robert Johnson of the Worcester 
County Health Department, she was sent to 
the Peninsula General Hospital on January 21, 
1946. No vaginal bleeding had occurred since 
delivery. 

The patient’s previous history was that of 
two past pregnancies. The first was compli- 
cated by a placenta praevia and the second by 
a retained placenta for which manual removal 
Avas necessary at another hospital. This oc- 
curred in 1942. The course of the present preg- 
nancy had been uneventful except for early 
labor. Blood Wassermann reaction was re- 
peatedly negative. 

One hour after admission, the patient was 
anesthetized with cyclopropane and oxygen and 
an attempt made to express the placenta by 
Crede’s method. This failed to dislodge the 
placenta and caused no vaginal bleeding. Sulfa- 
diazine was administered with pitocin and an 
ampule of syntropan, none of which produced 
any result. Conservative treatment was con- 
tinue for another forty-eight hours, the true 
condition still unrecognized. 


At the end of this period, a dilatation and 
curettage was attempted by one of us (R. E. R-) 
under sterile technic and intravenous pentothal 
sodium anesthesia. The operation report was 
as follows: 

“Routine preparation. The anterior lip of 
cervix is grasped with tenaculum and drawn 
down. The ccrvi.x is gently dilated, there is a 
slight cervical tear from the delivery. The large 
placental forceps is introduced and the placenta 
which is located in the anterior fundus is 
grasped. It is impossible to pull it free. It comes 
free only in small necrotic pieces which arc not 
otherwise abnormal. Attempted currettage is 
also impossible as the curette will not take oil 
the tissue from the fundus although the rest 
of the uterus seems normal. A pack was intro- 
duced into the uterus and one in the vagina.” 
Some free bleeding occurred at the end of this 
procedure and the packs were therefore 
employed. 

The senior authors were now consulted and 
the true diagnosis made. The patient had a vio- 
lent temperature elevation after the above pro- 
cedure, the mouth temperature rising to I04 °f. 
This subsided to normal and twentj'-four hours 
later the packs were removed and a supra- 
vaginal hysterectomy was performed by one of 
us (L. A. R.). This operation was attended with 
considerable hemorrhage necessitating two 
blood transfusions and blood plasma. Four Gm. 
of sulfanilamide crystals were placed in the 
lower pelvis. Two Mikulicz’s drains were placed 
in Douglas’ cul-de-sac and the abdominal 
wound closed in layers using buried, stainless 
steel wire in the fascia. 

The postoperative course was uneventful. 
Penicillin and sulfadiazine were administered 
prophylactically but the patient had no eleva- 
tion of temperature, pulse and respiration and 
A\as discharged on the twellth postoperative 
day with the wound healing well. 
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Fig. I. Lateral view of gross specimen. Fig. 2. Anterior view of gross specimen. 


The pathologic specimen showed a whole 
placenta densely adherent to the anterior wall 
of the uterus. The lowermost part showed some 
necrosis and blood clot from the trauma of the 
previous da3^ The remainder of the placenta 
showed no necrosis and could not be separated. 
(Figs. I and 2.) 

The microscopic sections (Figs. 3 to 8) are 
extremely interesting. The examination and re- 
port were made by Dr. Howard Maldies, of 
Baltimore, and photomicrographs illustrate 
this report as follows; (i) Sections through the 


( '■ /' 



Fig. 3. Microphot ogr.npli; hematoxylin and eosin 
stain; X 63. 


decidua ^vera show no definite scarring; 'how- 
ever, necrotic changes are present; (2) Other 
blocks show acute inflammatorj’' changes be- 
tween the villi as well as an acute metritis; 
(3) Section of the elevated, whitish, soft area 
in the lower portion of the cavitj'-, which look 
like a possible fibromyoma, shows placental tis- 
sue; (4) Other blocks show nothing remarkable. 

The villi are embedded in the muscle (henia- 
toxjdin and eosin stain). Thej'’ are distorted 
and small, being replaced bj'^ fibrom3mmatous 
tissue. Hj'aline changes are evident. In the 
upper region, the villi are clear and well defined. 

Van Gieson’s stain brings out the connectible 
tissue and the hj’^aline changes. The intervillous 
spaces contain blood and a variety of white 
cells. The stain clearly depicts the excess 
amount of collagen fibers and also the hj'^aline 
changes. This is not shown in the photo- 
micrographs. 

Placenta accreta is defined as a patho- 
logic adherence to and/or invasion of the 
uterine wall by the placenta with absence 
of the spongiosum Ia3'er of the decidua 
basalis either partiall}'^ or completely. 
Three tx'pes are recognized in the litera- 
ture: (i) Placenta accreta in which the 
placenta is onlj’- pathologicallj'^ adherent; 
(2) placenta increta in which there is pene- 
tration of the uterine wall and (3) placenta 
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Fig. 4. Microphotograph; Van Gicson’s stain; X 100. 
Fig. 5. Microphotograph; Van Gieson’s stain; X 210. 
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percreta in which the uterine wall is in- 
vaded to the serosal layer and maj'- actually’- 
rupture the uterus. Thus, our case falls into 
class two or placenta increta. 

Incidence. Kaltreider, of the Univer- 
sit3^ of Maryland, has ably summarized the 
literature in a recent case report (1945). 
Incidence of placenta accreta varies accord- 
ing to various authors from i : 1956 to as 
high as I ; 40,000 deliveries. This depends 
on the strictness with which the term is 
applied. Manj^ an adherent placenta has 
been called placenta accreta in past litera- 
ture but the true picture must occur with 
greatest raritj^ According to Kaltreider, 
159 cases appeared in the literature at the 
time of his publication but he was of the 
opinion that more had probabl}'^ been pub- 
lished in inaccessible literature. 

Etiology. Manjr theories exist as to the 
cause of this interesting condition. Some 
previous trauma to the endometrium seems 
to be present in all cases. Thus, fibroid 
tumors, previous dilatation and curettage, 
endometritis, manual removal of the pla- 
centa, previous post partum sepsis, pre- 
vious cesarean section are all thought to be 
etiologic factors. Tiemaj'^er suggested a 


hormonal theory, chiefly a defect in the 
corpus luteum. He and King both suggest 
that improper therap}’ with endocrines 
ma3’^ be a factor. 

In our case, manual removal of a pla- 
centa had preceded this pregnanc3'; there 
had been no hormonal therap3' of 303^ kind. 
Placenta praevia,was another complication 
in our case existing in the patient’s first 
pregnanc3^ 

Symptomatology. The S3miptoms of 
complete placenta accreta are silent. There 
is no bleeding, shock or other systemic 
s3’-mptoms. Therefore, an adherent pla- 
centa without vaginal bleeding should al- 
ways arouse suspicions that this condition 
exists. The partial placenta accreta, how- 
ever, shows severe S3'mptoms and hem- 
orrhage may be profuse or moderate. 
The placenta does not move into the vagina 
and the patient develops more and more 
signs of shock due to blood loss which 
demand immediate treatment b3’’ blood 
replacement. 

Treatment. In our case, because of in- 
strumentation and succeeding hemorrhage, 
h3’’Sterectom3' was carried out with good 
success. In the previousl3' reported cases, 
84 per cent of those with h3'^sterectom3’’ sur- 
vived but these statistics include cases of 
ruptured uterus as well as those with in- 
strumental attempts in an era before 
penicillin. Onl3' 27 per cent of those sub- 
jected to manual removal onl3'^ survived so 
that this procedure obviousl3'’ carries the 
highest mortalit3^ A newer, conservative 
method has recentl3'^ been empIo3fed b3' 
several authors similar to the new method 
of dealing with the placenta in abdominal 
pregnanc3^ the latter, the cord is tied 
and the placenta left in situ undisturbed to 
be absorbed later. In the case of the pla- 
centa accreta totales, the uterus is packed 
for twent3r-four hours then nothing further 
is done. The placenta is eventuall3’^ ab- 
sorbed or sloughed off as the stimuli from 
the corpus lutea disappear. Schumann, in 
Philadelphia, successfull3'^ used this method 
in four cases. Potter in one, Futh in one and 
Anderson in one; all reported recovery al- 
though a storm3'^ convalescence was noted 
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in each case. In Schuraami’s series, two 
cases had normal pregnancies following the 
procedure. Although penicillin and sulfa 
drugs have greatly reduced the dangers of 
infections, still the sections of our case 
show many areas of acute metritis and 
many contamination organisms resistent to 
chemotherapy may, on occasion, invade 
the sloughing, necrotic placenta. In our 
opinion, this method should therefore be 
one of choice only when the desire for 
succeeding pregnancies is great and the 
symptoms of infection and potential infec- 
tion are low. 

In partial placenta accreta, or a total 
accreta case in which trauma has produced 
bleeding, the conservative method can no 
longer be a matter of choice. The bleeding 
is usuall}- very active, so much so that 
packing will not control it and immediate 
hysterectomy with supportati^'e and blood 
replacement therapy is the only method of 
treatment. Here again prompt recognition 
of the condition and prompt institution of 
remedial methods are Iife-sa^■ing and hesi- 
tation or indecision invite rapid disaster. 

SU.MMARY -AND CONCLUSIONS 

A case of placenta increta is herein re- 
ported with a review of the literature. 
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Treatment is discussed with the possibility 
of conservative measures in total accreta 
cases as used by Schumann and others. 
Recommendation is made to reserve this 
type of treatment for uninfected, total 
cases without bleeding. In cases with hem- 
orrhage, either due to incomplete placenta 
accreta or to instrumentation, attention is 
called to the immediate need for surgical 
and blood replacement therapy. 
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PRIMARY OVARIAN PREGNANCY OF FOUR MONTHS 


P. D. Badia, m.d. 

Associate SurRcon, Morrisania City IIos[)iial 

/Yen’ Por/c, Nett' ^ 'orh 


P RIMARY ovarian pregnancy is so 
rare that in reviewing English and 
American Literature there arc ninety 
cases reported which arc well substantiated. 
The purpose of presenting this paper is to 



inerous projections — the ninbriac, the pro- 
longations of the longitudinal foldings of 
the tube. These are covered with ciliated 
epitheliuin. The waving of the cilia moves 
toward the uterus. An cdicicnt aspiratory 



I 2 

Fig. I. Ovulation and fertilization. (Taken from a paniplilet tiescribinf: tlie various pliases of conception 
and nidation — .author unknown.) 

Fig. 2. Migration of a fertilized ovum and nidation. (Taken from tlie same pamplilet .as Figure i.) 


add this unusual primary ovarian preg- 
nancy of approximately four months’ ges- 
tation for statistical studies. In recent 
years, obstetricians, gynecologists and sur- 
geons have taken pains to report these 
unusual pregnancies so that today the 
literature is slowly becoming enriched with 
the knowledge of these abnormal conditions. 

Conception in the obstetrical sense 
means the union of the male and female 
elements of procreation. It has various^- 
been termed fecundation, impregnation and 
fertilization. 

How does the ovum reach the tube from 
the ovary? The ovary lies in a little depres- 
sion the fossa ovarica, and is covered in 
part by the mesenterj- of the tube whose 
fimbriae are in close proximity. The 
ampulla of the tube opens outward in nu- 


current is produced in the peritoneal fluid 
in the neighborhood of the end of the tube. 

Experimentally in rabbits. Lode saw 
tiny particles placed in the neighborhood 
of the tube which were gradually taken in 
by the fimbriated end. They appeared 
finally in the vagina. The ovum is caught 
in this current and led to the tube. 

Motile -sperm has been found in the 
vagina as long as thirty-seven hours after 
coitus and twelve hours in the cervix. In 
20 per cent of the cases studied, motile 
sperms were found in the cervix more than 
three days after sexual intercourse; thus 
the sperm can fertilize the ovum even 
three days after coitus. The sperm reaches 
the ovum in the tube by means of its 
own locomotive power. They sometimes 
overcome obstacles as occur in impregna- 
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Fig. 3. Posterior view of uterus and right broad ligament. The broad ligament has been spread out and the 
ovarj* drawn downward. (From Graj'’s anatomj'.) Pregnancies as described by Crossen and Crossen in 
“Diseases of ^Yomen” are indicated in print. 


tion when the semen is deposited on the 
vulva, as in case of rape and unruptured 
hymen. 

Ectopic gestation or extrauterine preg- 
nancy is the nidation and development of 
the fertilized ovum in any location outside 
the uterine cavity. 

ANATOMICOPHYSIOLOGIC CONSIDERATIONS 

The uterine tube, tuba uterina, Fal- 
lopian tube or oviduct are synonyms. The 
uterine tube consists of three coats : serous, 
muscular and mucous. Each tube is about 
10 cm. long and consists of three portions; 
(i) the isthmus or medial constricted 
third, (2) the ampulla or intermediate 
dilated portion which covers over the 
ovary and (3) the infundibulum with its 
abdominal ostium, surrounded by fimbriae, 
is attached to the ovary. The uterine open- 
ing is minute and only admits a fine bristle 
probe; the abdominal opening is somewhat 


larger. The internal or mucous coat is con- 
tinuous with the mucous lining of the 
uteius and, at the abdominal ostium of the 
tube, with the peritoneum. It is thrown 
into longitudinal folds which in the ampulla 
are much more extensive than in the 
isthmus. 

This form of epithelium is also on the 
inner surface of the fimbriae, while on the 
outer surface of these processes the epi- 
thelium gradually merges into the meso- 
thelium of the peritoneum. The highly 
specialized function of the columnar ciliated 
epithelium of the tube is such that while it 
permits the secretion of the glands to 
trickle out of the fimbriated end into the 
peritoneal cavity, the ovum is gathered by 
the fimbriae, is brought to the ostium and 
the cilia propel it toward the cavity of the 
uterus. The various stages of the process of 
the fertilized ovum has been studied on 
mammals. We have no direct knowledge re- 
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Fig. 4. Extra-uterine pregnanej-, as described in 
Dorland’s Medical Dictionary. 

garding the fertilization of the human 
ovum. 

It is generally admitted that fertilization 
takes place in the ampullary part of the 
uterine tube and the cilia propel it toward 
the cavity of the uterus assisted by the 
peristaltic wave of the tube, a journe}'' 
probably occupying three days. It is stated 
that unless the egg is fertilized within six 
hours after ovulation, it becomes impotent 
or incapable of being fertilized. 

TYPES 

Extrauterine pregnancies are classified 
as (1 ) tubal, (2) ovarian and (3) wandering 
or abdominal pregnancies. Tubal preg- 
nancy is designated according to location; 
(i) cornual or interstitial, (2) isthmian, (3) 
ampullar, (4) infundibular and (5) tubo- 
varian pregnancy: “ampullar” (in the 
outer dilated part of the tube); “isthmial” 
pregnancy (in the narrow part of the tube 
near the uteius, and “interstitial” preg- 
nancy (in the interstitial part of the tube). 
This last type of “extrauterine” preg- 
nancy is within the uterine wall but not in 
the uterine cavity, unless it breaks into the 
cavity during the development. 

If the pregnancy is found in the peri- 
toneal cavity without any apparent con- 
nection with the tubes, uterus or ovary, it 
is called a wandering or abdominal preg- 
nancy. Such a pregnant mass (fetus and 
surrounding membranes) may be attached 
to and receive blood supply from various 
structures. Tuholske reported a case in 
which the placenta was attached to the 
liver. There is considerable conlroversv as 


to the etiology of abdominal pregnancy and 
the actual occurrence of primar y implanta- 
tion of the fertilized ovum outside the 
genital tract. Some believe that “abdomi- 
nal” implantation is abvays a “transplant” 
from an ovarian or tubal position of pri- 
mary implantation, so that “abdominal 
pregnancy” can be described as a gestation 
which is not predominantly intratubal in 
anatomic position \vhen found. “Primarj' 
abdominal pregnancj"” can be described as 
an3>- abdominal pregnancy in which evi- 
dences of origin from a primarj^ intrauterine 
or intratubal position are absent, and 
wherever the ovary is not definitely in- 
volved in the placental site. 

Ovarian pregnanej^ occurs when the ovum 
is found developing in the ovar3\ It is the 
rarest type of extrauterine pregnancies. In 
this type, cases have been reported in all 
phases of development, from the earliest 
stages to that of a mature fetus lodged in 
the ovary. The literature is incomplete and 
slightly confusing. How'ever, during the 
past decade a great deal of interest has been 
accumulating on the subject so that •with 
succesive reports, the true incident will be 
found. Young and HaAvk reported cases of 
ovarian pregnancies wdth the incident of 
0.7 per cent of all uterine pregnancies in 
their series of 148 cases. Spiegelberg postu- 
lates four requirements for the diagnosis of 
a true primary ovarian pregnancy: (i) The 
tube on the affected side must be intact. (2) 
The fetal sac must occupy the position of 
the ovary. (3) It must be connected 
with the uterus b}" the utero-ovarian liga- 
ment. (4) Definite ovarian tissue must be 
found in the sac wall. Jordan et al. have 
presented the most complete histologic de- 
scription of this tj'pe of case. They men- 
tion the histologic development of such an 
entity and differentiate between primar3^ 
and secondary ovarian pregnancy. They 
speak of intrafolllcular and e.xtrafollicular 
or superficial ovarian pregnancy types. 

ETIOLOGY 

Some observers have found that ectopic 
gestation occurs in 1:1000. Schuman com- 
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l)utecl the incident 1 :300. More recent 
observers reduced it to 1:200. It is more 
predominant with the white race but that 
of course is due to the difference in size of 
the population. A normal condition of the 
oviduct is of primary importance. Abnor- 
mality of the tube may interrupt the on- 
ward progress of the ovum. Salpingitis 
(gonorrhea) may lead to destruction of the 
cilia and cause sacculations of the tube 
itself. The action of the cilia is important to 
propel the ovum toward the uterine cavity. 
The peristaltic wave is of secondary im- 
portance and not sufficient to carry the 
ovum along. Inflammation in and around 
the tube may cause a narrowing of the 
lumen or the peritubal adhesions caused 
by the inflammation may lead to a con- 
striction of the tube. The ovum may drop 
into one of the sacculations or kinks caused 
by the inflammation; it may be caught 
there and be unable to make any further 
progress. 

Ectopic gestation occurs more frequently 
in cities, predominantly after the thirtieth 
year of life; it occurs usually after a period 
of long sterility especially in women who 
have had pelvic disease. Among other 
causes can be enumerated infantile tubes 
with imperfect development of the cilia, 
excessive long tubes causing many con- 
volutions, spasm of the muscular coat or 
undeveloped muscular coat, abnormal cor- 
pus luteum, endometriosis of the tube and 
ovary and increased invasiveness of the 
trophoblasts covering the ovum, thus 
favoring an immediate nidation and puer- 
peral infection. 

Explanations have been offered as to why 
the fertilized ovum does not lodge in the 
tubes normally. First, the trophoblast is 
not developed until the fertilized ovum 
reaches the uterine cavity; secondly, the 
tubal mucosa is not designed for implanta- 
tion. Novak believes that the retardation 
of the progress of the ovum gives time for 
the development of the trophoblast while 
the fertilized ovum is still in the tube. A 
prnna^- or true ovarian pregnancy is one 
in which the ovum remains in the follicle. 


is fertilized there, develops a sac from the 
contiguou.s ovarian tissue and continues its 
growth in the follicle. Secondary ovarian 
pregnancy is one in. which the ovum is 
fertilized in tissues, tubal or uterine, out- 
side of the ovary, develops its sac from 
this extra-ovarian tissue and, after de- 
veloping its sac, becomes detached from its 
original soil and secondarily attaches itself 
to the ovary. 

The possible mechanism of primary or 
true ovarian pregnancy is still a matter of 
speculation; (i) Perioophoritis may cause 
the ovum to be incarcerated in the follicle, 
may become impregnated there and grow; 

(2) a rupture of a centrallj^ placed follicle 
into a previousl}^ vacated surface follicle; 

(3) retention of Mullerian tissue in the 
ovary and (4) endometriosis. 

To whatever theory we ultimatel}'^ sub- 
scribe we must accept the existence of two 
constant factors operating in its etiology: 
(1) that the ovum remains imprisoned 
within the cavity of the ruptured follicle 
and (2) that the sperm cell finds its way 
to this particular ovum. 

Most of these ovarian pregnancies ter- 
minate by ovarian abortion in the first 
trimester and are found at laparotomy. 
They rarely reach full term and are unsus- 
pected by the patient and attendant until 
labor has supervened which is usually fol- 
lowed by death of the fetus after a period of 
unproductive labor. Cases have been re- 
ported which have gone to full term and a 
living child has been recovered through a 
laparotom^v 

CASE REPORT 

M. G., a colored female, para 3, twenty-nine 
years old, married, very obese, (250 pounds), 
was admitted to the Morrisania City Hospital 
from the out-patient department on April 25, 
1945, with the presumptive diagnosis of fi- 
broma of the uterus. For three weeks prior to 
her admission her chief complaint was of lower 
abdominal pains, pains in the lower part of her' 
back and slight fever. The range of rectal tem- 
perature being from gS°c. to slightly above 
ioo°F. For a week prior. to her admission she 
had considerable whitish vaginal discharge but 
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Fig. 5. The pregnancy mass when it was Fig. 6. Illustration of the fetus when the mass was opened, 
intact. 


no bleeding. There was no histor}'^ of dysuria 
nor of a previous operation except for an ab- 
scess on the left leg which was incised and 
healed up very rapidly. She had had no serious 
illness and her family historj- was essentially 
negative. The last menstrual period took place 
on April 1 1, 1945. 

Physical examination revealed a markedly 
obese, colored female, not acutely ill. Blood 
pressure was 162 68; pupils reacted to light and 
accommodation; breasts were negative for 
masses. Axillae showed no palpable glands 
present. The nipples, heart and lungs were 
normal. The abdomen was very obese. On 
examination a large globular, smooth, firm mass 
about the size of a small football could be felt 
Ironi the symphysis pubes to the left costal 
border. The mass did not seem to be fixed. It 
was Ircely moveable and could easily be pushed 
to the right of the umbilicus without eliciting 
either pain or tenderness. Pelvic examination 
revealed considerable white discharge present. 
The cervix was normal. The mass felt in the 
abdomen seemed to have some relation to the 
uterus. 1 here was considerable tenderness in 
the left adnexa. 

.'\ scar was visible over the left middle third 
of the tii)ia. No edema of the ankles was pres- 
ent. Siie stated that about seven years ago she 
vas treated for women's trouble. Several sur- 
geons examined the patient and made the 
diagnosis ol left ovarian cyst or a large tubo- 
varian abscess with adherent omentum and 
gut or a [H’fiuiuuiated fibroma. The Kahn test 
•\as I 


The ^^^assermann reaction was negative. The 
examination of the discharge taken from the 
cerxdx, urethra and vagina was found to be 
negative for Neisserian organism. The Asch- 
heim-Zondek test was not done. Three weeks 
after admission to the hospital (May 17, 1945) 
the patient was operated upon. 

A midline incision was made below the 
umbilicus, the fascia was incised and the muscle 
was pulled laterall}'. When the peritoneum was 
opened, a large mass, oval in shape and the size 
of a small football, was found in the abdomen. 
The mass appeared to be pedunculated and 
situated well above the brim of the pelvis. A 
loop of ilium was bound to it, denoting that at 
some time there must have been an inflamma- 
torx' process around it. This was more notice- 
able on the right side of the mass. The left 
side was bound to parietal peritoneum. The 
mass was gently peeled by blunt dissection 
from all adherent structures. A pedicle (which 
seemed to be the utero-ovarian ligament) was 
clamped, cut and ligated with No. 2 chromic 
suture. All bleeding was checked; one penrose 
drain xvas introduced into the left pelvic 
cavity. The left tube was found to be normal. 
There was no evidence of the left ovary. Closure 
was completed in la3 ers. 

The patient had an uneventful recovery and 
after eleven davs left the hospital cured. In a 
recent check-up on April i, 1946, one \car 
later, the patient had no complaints and was 
doing well. 

The pathologic report was as follows: Gross: 
The mass was about the size of a large grape- 
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rriiit; cut open it contained a fetus partially 
necrotic and misshapen; the placenta was at- 
tached to the wall which was thick, firm and 
hemorrhagic. Microscopic: Sections through 
the wall showed almost complete infarction. 
There were a few cellular elements which were 
inllammatory and in the necrotic zones; the 
villi and decidual cells could be distinguished. 
No ovarian tissue was found. 

Diagnosis: Intra-abdominal pregnancy; the 
origin could not be determined. 

CONCLUSION' 

From the above mentioned facts one is 
led to believe that we are dealing with a 
case of ovarian pregnancy. It is hard to 
expect all the postulates ofl'ered by Spiegel- 
berg, especially tvhen we are dealing with 
such a large mass; because w'hcn the ovary 
is involved, unless one is dealing with a 
painstaking pathologist who will make a 
thorough search of the mass to locate the 
presence of ovarian tissue, the ovarian 
tissue may be so displaced and so remotely 
located that it is well nigh impossible to 
find it. 

We have here 3 of the postulates : ( i ) the 
presence of an intact left tube, (2) the ab- 
sence of the left ovary and (3) the mass 
seemed to be connected to the uterus 
through the ovarian uterine ligament, 
tuftugh Mue'ovarian uteriirc rig'an\eitt.“ " ' 
the presence of these findings we are deal- 
ing with a case of primary ovarian preg- 
nancy. This patient, despite the fact that 
she was pregnant, menstruated regularly 
without any interruption and wdthout 
symptoms. Had the abdomen been x-rayed, 
the fetal parts would have been seen for the 
fetus is radiopaque after three months. 
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OVARIAN PREGNANCY 


Robert J. Crossen, m.d. 

St. Louis, Missouri 

T he incidence of ovarian pregnancj^ is nected with the uterus by the utero-ovarian 
still low enough to warrant reporting ligament; (3) the walls of the sac must con- 
individual cases. tain graafian follicles and the albuginea of 

Russell and Black, in 1940, found onl}'^ the ovary must pass directly into the tumor 
fifty-two cases including the one the}’- re- wall and (4) the embryo should be in situ. 



Fig. I. The tube is seen to the left of the picture wth the uterine and fallopian 
tube at (a) and the fimbriated end at (b). This outer end is not adherent to the 
ovary. The fetal sac in the outer portion of the ovary is clearly seen and the 
embryo is present at (d). The inner pole ofthe ovary is seen at (c). 


ported which answered the four criteria 
formulated by Spiegelberg. Stamm, in 
June, 1946, states that there are eighty-five 
proven cases reported and adds one of his 
own. Eckerson found one ovarian preg- 
nancy in the 339 cases of ectopic pregnane}^ 
occurring at St. Lukes Hospital, New York, 
in a forty-year period, an incidence of 0.2 
per cent. Young and Hawk report one case 
in a series of 148 cases of ectopic preg- 
nancies over a period of sixteen years, an 
incidence of 0.7 per cent. Mann, Meranzet 
and Leff reported the only case seen at the 
Mount Sinai Hospital of Philadelphia over 
a period of twenty-five years. 

Spiegelberg, in 1878, outlined the follow- 
ing criteria for true ovarian pregnancy: (i) 
The tube must be normal and intact and 
have no organic connection with the ges- 
tation sac; (2) the tumor must be con- 


CASE REPORT* 

Mrs. W. H. J., a white female aged thirty- 
four, was the mother of three children; the 
youngest was four years of age. Her menstrual 
history was normal, her last normal period 
occurring on June 27, 1943. On July 21, i943> 
she suffered an attack of severe abdominal pain 
referred to the epigastrium which required 
gr. morphine for relief. The pain soon settled 
in the lower right quadrant but the patient was 
up and about her home the following daj^ con- 
ducting her household duties. On Julj- 30, i943» 
she suffered a similar attack of pain which also 
required morphine for relief. She was up again 
the next day but complained of soreness in the 
lower right quadrant. 

On August 3, 1943, she was referred by her 
physician to a urologist for a possible renal 

* It is through the courtesj'- of Dr. John Lucius 
McGehee, Memphis, Tenn., who sent the specimen to me 
that I report the above case of ovarian pregnancy. 
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calculus. The urologist found no abnormality 
in the urinary tract but during his examination 
the patient presented symptoms of mild shock 
and Dr. McGehce was called in consultation. 

A diagnosis of ruptured tubal pregnancy was 
made and the patient was admitted to the 
hospital. She was given a blood transfusion and 
operated upon immediately. The abdominal 
cavity was found to be filled with blood and an 
ovarian pregnancy was removed. 


The gross pathology revealed a specimen 
which consisted of an ovary measuring 6.5 cm. 

3-5 cm. The distal end of the ovary con- 
tained a fetal sac 2 cm. by 3.5 cm. containing 
an embryo of approximately three and one-half 
to four weeks’ gestation. The stump of the 
ligament was present at the proximal end of 
the ovary. The fallopian tube was 3.5 cm. in 
length and was not connected with the fetal 
sac. 




A FETUS from a missed abortion retained for a long period may undergo 
dissolution and partial absorption or mummification. Rarely, a lithopedion 
may form from the deposition of calcium salts within the mass. 

From “The Management of Obstetric DiflTcultics’’ by Paul Titus 
(C. V. Mosby Company). 



REPLACEMENT OF UPPER END OF THE FEMUR WITH 

FIBULAR GRAFT* 

Roy D. McClure, m.d. and Conrad R. Lam, m.d. 

Detroit, Michigan 

T his case is reported because it may pathologic diagnosis of the primary lesion 
be of interest to surgeons who are is not at hand but other features of the ease 
confronted with the necessity of re- seem to make it worthy of discussion. 



Fig. I. Roentgenogram showing cystic lesion in upper end of femur with pathologic 
fracture. 

Fig. 2. Roentgenogram taken through plaster cast, showing immediate postoperative 
position of fibular graft. 


moving considerable bone substance in the 
region of the upper end of the femur. The 
comparatively long follow-up (twenty-six 
years) indieates that marked structural 
disturbance is not inevitably followed by 
a poor functional result. A clear cut 


CASE REPORT 

D. D. G., No. 6071, a white woman of 
twenty-three years, was admitted to the Henrj’' 
Ford Hospital on January 6, 1921, with the 
complaint of severe pain in the left hip. She 
had had some trouble with this hip since falling 


* From the Department of Surgery, Henrj' Ford Hospital, Detroit, Mich. 
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Fig. 3. Fracture of fibular graft, (June, 1921). 

Fig. 4. Non-union of fracture of graft, (March, 1922). 


on the ice six j^ears before. During the preceding 
three months, there had been considerable dis- 
comfort and for two weeks she had been in bed 
most of the time. The night before admission, 
she was walking home from a friend’s house 
when she had sudden excruciating pain in the 
left hip and sank to the ground. She had to be 
carried home. 

Examination showed marked restriction of 
motion in the left hip joint because of pain. 
There was soft tissue swelling in the region of 
the trochanter. There was atrophy of the left 
thigh and calf muscles. There were 2 inches of 
shortening of the left extremity. Roentgen 
examination revealed a fracture of the femoral 
neck with rarefaction of the adjacent bone 
substance. (Fig. i.) The roentgenologist’s im- 
pression was that a pathologic fracture was 
present. No other lesions of tlie skeleton were 
obseiwed. 

Operation was carried out on January 15, 
1921. The following excerpt from the operative 
record indicates what was done after the hip 
joint was exposed: ‘Tmmediatelj' when the 
capsule is opened, a dark clot of blood with 
tumor-like tissue is expelled. The muscles are 
stripped back from the femur to a point well 
below the lesser trochanter. The bone is normal 
up to the level of the lesser trochanter but 
above this, as it enters the capsule, it is rather 


soft. The capsule is turned back and it is found 
that there is a complete pathologic fracture of 
the neck of the femur as shown in the x-rays. 
A piece of the bone is removed and dark, soft 
mushy tumor with bone spicules in it is 
curetted out. The entire head of the femur is 
found to be filled with this substance. The head 
is pried out of the socket and the ligamentum 
teres is cut. There is no involvement of the 
acetabulum or synovial membrane. The tumor 
extends up into the greater trochanter and 
down the shaft to the lesser trochanter. First 
we had the idea of saving the lesser trochanter 
and sliding it up for the new head of the femur. 
However, it is thought advisable to remove on 
a level just below the lesser trochanter. This 
bone is removed with the curette and rongeur. 
The surrounding tissues are not involved. The 
entire capsule, however, is cut away.” 

This procedure left a bony defect of at least 
three inches. It was decided to insert a fibular 
graft. Accordingly, the head and about 10 cm. 
of the shaft of the left fibula were removed. 
The distaf portion of the graft was thrust into 
the marrow cavity of the femur and the head 
was placed in the acetabulum. A plaster spica 
was applied, maintaining the thigh in abduc- 
tion. (Fig. 2.) 

^^'hen the excised tumor was first examined 
bj’" a pathologist, a number of giant cells and 
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Fig. 5. Absorption of shaft of fibular graft and frac- 
ture of bone peg. 


spindle cells tvere observed. The diagnosis of 
giant cell sarcoma was entertained for a time 
but the gross appearance of the tumor and the 
subsequent clinical course make the diagnosis 
of benign giant cell tumor more tenable. The 
case is indexed as the latter in the Bone Sar- 
coma Registri"^ of the American College of 
Surgeons (Registr}'^ No. 39). 

When the cast was changed on February 
nth, it was found that the wound had healed 
per prvnam. There was a left foot-drop, un- 
doubtedly the result of injur^'^ to the peroneal 
nerve during the removal of the fibular graft. 
On March 28th, the second cast was removed 
and manipulation and massage were begun. A 
month later, the patient was allowed to bear 
weight cautiously on the extremity and was 
discharged. 

After being home a month, she was walking 
upstairs and felt something snap in her leg. 
Roentgenograms showed a fracture of the graft. 
(Fig. 3.) A cast was applied to be followed in 
August by an ambulatory splint. There was 
some attempt at callus formation at the site of 
the fracture, but in March, 1922, it was evident 
that bony union could not be expected. (Fig. 4.) 
Accordingly, the site of the fracture was ex- 
plored and an attempt to fix the fragments with 
a beef bone peg was carried out by Dr. Charles 
Peabody. Subsequent x-rays showed persistence 



Fig. 6. Appearance of pseudoarthrosis of hip joint 

twenty-six years after primarj' operation. 

of the non-union and a fracture of the bone peg. 

(Fig. 5-) 

In December, 1922, the peroneal nerv^e was 
explored. The traumatized segment of nert'e 
was removed and neurrhaphj’' was performed. 
This was followed bj^ a return of sensation to 
the affected areas and little or no change in the 
muscular action. 

In July, 1924, there was remarkablj’^ good 
function of the hip. The patient walked without 
a cane. The thigh could be flexed through an 
arc of 90 degrees. Progress examinations were 
carried out in 1926, 1929, 1937 and 1947. 

The present status of the patient is sum- 
marized in the following note by Dr. C. L. 
Mitchell who examined her on March 12, 1947- 
“The patient is extremely well pleased with the 
result she has obtained. She is normally active 
and had had no discomfort in the left lower 
extremity for over twenty-five years. Recenth' 
she has noticed some grating on motion of the 
left hip but this has not been accompanied b3' 
pain. On examination, we find the patient to be 
moderatelj^ obese. There is two inches of 
shortening of the left lower extremity. The left 
foot is held in equinus and she is unable activeh' 
to dorsiflex the foot and great toe. Movement 
of the knee joint is normal. The range of 
motion of the hip joint is almost normal. Some 
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crepitus is noted. A slight amount of telescoping 
is possible. She walks with an elevation of the 
sole and heel of the left foot but with re- 
markably little limp. X-rays (Fig. 6) show a 
rounding of the upper end of the femoral shaft. 
A good portion of the fibular graft has become 
incorporated into the upper femoral shaft and 
there is a pseudo-arthrosis between the rounded 
end of the graft and the acetabulum. The 
original libular head has become fused at the 
acetabulum and a portion of the beef bone 
graft can still be visualized at the false joint.” 


SUMMARY AND COMMENT 

Excision of the upper end of the femur 
for what was probably a giant cell tumor 
was carried out twenty-six years ago. The 
utilization of a fibular graft resulted in. a 
technical failure because of fracture and 
absorption of the graft. Nevertheless, a 
satisfactory functional result was obtained. 
Modern treatment of such a lesion would 
probably consist of thorough curettage and 
packing with bone chips. 



A WOUND which involves the hip-joint from any aspect is likelj'^ to be 
devastating. Large vessels and nerves, more particularlj’- the femoral vessels 
and the sciatic nerve, often are implicated and, in addition, the femur and 
the pelvic bones may be shattered. 

From “Surgery of Modern Warfare” by Hamilton Bailey (The Williams 
and Wilkins Company). 



BONE CYST 

REGENERATION OF BONE FOLLOWING SUBPERIOSTEAL RESECTION 

Capt. Herbert C. Fett, Lieut. Comdr. Frank X. Sansone 

United States Naval Reserve United States Naval Reserve 


AND 


Lieut. Comdr. George W. Westin 
United States Navy 


A N interesting case of a cyst of the 
/"A fibula is herein reported together 
with interesting x-ray films showing 
preoperative and postoperative status and 
the result four months after surgical 
excision. 


patient stated that on the night of admission, 
he tripped and fell down a flight of stairs at 
his home bumping his left leg against several 
steps on the landing. He attempted to get up 
and walk but noted pain in his left leg which 
seemed to “give way.” He stated that he had 



Fig. I. Bone cyst of fibula, showing transverse fracture through mid-portion. 

Fig. 2. Postoperative x-ray showing excision of bone cyst. 

CASE REPORT had a similar episode of injurj’^ to his left leg 

A. P. G., eighteen years of age, of Italian years previouslj^ for which he was bed- 

parentage, was admitted to the hospital on ridden for two days, but that he had been 
October 28, 1945* complaining of pain and asymptomatic up to the present injury, 
swelling over the lateral aspect of the proximal His past medical history disclosed that he 
third of the left tibial and fibular regions. The had had the usual childhood diseases and a 
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Fig. 3. External view of specimen as removed. 

Fig. 4. View of specimen as removed, bisected at frac- 
ture site. 

questionable fracture of the left scapula four 
years previous; he also fractured a phalanx of 
the right little finger eighteen months previous. 
His family history revealed that his mother and 
father were both living and well as were three 
siblings. A systemic review was essentially 
negative. 

A physical examination revealed that Iiis 
temperature Avas g8.6°F.; pulse, 76; respiration, 
18 and blood pressure, 130/84. The patient was 
a well developed, Avell nourished, white Italian 
male complaining of pain in the left leg. His 
head, eyes, ears, nose and mouth Avere all 
normal. The heart had a normal rate and 
rliA-thm Avith no murmurs. His lungs Avere clear 
to percussion and auscultation. The abdomen 
Avas normal. There aaus a lesion i cm. in 
diameter on the dorsum of the penis Avhich Avas 
moist and had a serous crust coA'ering. Skeletal 
examination Avas normal except for the left leg. 
There Avas moderate SAvelling and tenderness 
on the lateral aspect of the proximal third of 
the fibula. There Avas no bone tenderness OA'er 
the tibial crest or medial side. There Avas no 
limitation of motion of either ankle or knee. 

X-ray examination of the left leg reA-ealed a 


Bone C3^st 



Fig. 5. X-ray taken four months postoperatively, 
showing regeneration of fibular bone. 

long, elliptical enlargement of the proximal 
third of the fibula. The periosteum Avas broken 
bilaterally at its central portion Avhich Avas be- 
lieA'-ed to represent an incomplete fracture at 
this site. The cliange had the appearance of a 
large bone cyst. (Fig. i.) X-raj- examination 
of all the other long bones of the bod}’’ failed 
to reA^eal any etddence of bone or joint 
abnormality. 

The laboratory studies shoAA’ed: Red blood 
cells, 4,650,000; hemoglobin, 15.5 Gm.; Avhite 
blood cells, 8,900; differential: 59 per cent seg- 
mented polys; 2 per cent eosinophiles; 39 per 
cent hmiphocj'tes Avith no non-segmented forms, 
basophiles or monocytes. The sedimentation 
rate AA-as 5 mm. per hour Avhile the urine 
examination for Bence-Jones protein AA'as nega- 
tive. The blood calcium Avas 1 1 mg. per 100 cc., 
blood phosphorus, 4.7 mg. per 100 cc., blood 
alkaline phosphatase, 4.1 Bodansky units. Four 
repeated blood Kahn tests Avere negatXe. 

Course and treatment. The penile lesion 
healed spontaneously Avithout evidence of 
A-enereal infection. The patient Avas operated 
upon on NoA-ember 9, 1945. Under pentothal 
anesthesia and Avith an Esmarch tourniquet 
placed at the mid-thigh a 20 cm. incision Avas 
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made lengthwise over the lateral aspect of the 
left fibula. The muscle masses were separated 
along fascial planes and the tumor was ex- 
posed. The periosteum was stripped from the 
normal looking bone and the bone was parted 
with a Gigli saw about i cm. proximal to and i 
cm. distal to the pathologic appearing bone. 
The entire specimen, measuring i8 cm. .in 
length, was then dissected free from the sur- 
rounding muscles and removed en bloc. The 
large cystic area, measuring 3 cm. in diameter, 
in the central portion had a paper-thin cortex 
and contained clear, greenish-colored, thick, 
fluid material. There was a transverse fracture 
through the mid-portion of the large C3'st. A 
culture was taken of the cystic fluid and was 
reported as positive for Staphjdococcus albus, 
mannitol fermenting. 

The wound was closed in laj^ers with No. o 
chromic catgut and No. 0 nylon to the skin. 

The pathologic report on the specimen was 
as follows: Macroscopically, the specimen con- 
sisted of two masses of bone measuring 9 bj"- 2 
by 3 cm., having a wedge-shaped contour and 
a cystic enlargement of the one end with a thin, 
outer envelope of cortex. Microscopicallj'-, the 
section showed bone trabeculae with manj’- 
osteoblasts, much fibrosis and many cj'^stic 
spaces containing free blood. The diagnosis was 
bone cj’-st. 

The patient was given penicillin, 30,000 units 
ever}’' three hours, intramuscularly for eight 


Bone Cyst 

days following the operation and ran an 
afebrile course. All sutures were removed on the 
eleventh postoperative day and the wound 
appeared well healed and clean; he was am- 
bulatory with minimal symptoms. 

One month postoperatively, the patient dis- 
closed a small area of redness and swelling in 
the lower part of the incision which appeared 
to be a small hematoma. He was given penicillin 
and hot packs and a few days later two small 
draining sinuses appeared from which a culture 
was attained and was reported as non-hemoly- 
tic Staphylococcus albus. The patient was kept 
on penicillin and hot packs until January 27, 
1946, when the wound was found to be dry. He 
then was sent on convalescent leave and, after 
being dry for eight weeks, he was discharged for 
duty. 

X-rays were taken immediately postopera- 
tively and four months postoperatively, the 
latter of which showed considerable regenera- 
tion of the fibula at the site of operative excision 
of the bone cyst. No union appeared to be 
established between the short proximal end and 
the longer distal end of the fibula. This area of 
bone regeneration presented several round or 
oval areas of diminished density which gave 
this new bone a cystic type of appearance. 
There was nothing to suggest any malignant 
change in this area. The mineral content of the 
proximal and distal fibular fragments con- 
tinued to be good. 





HEREDOFAMILIAL CLEFT FOOT DEFORMITY* 


(LOBSTER'CLAW FOOT OR SPLIT FOOT) 

Henry^ W. Meyerding, m.d. and Jackson E. Upshaw, m.d. 

Section on Orthopedic Surgery, hlayo Clinic Fellow in Orthopedic Surgerjs Mayo Foundation 

Rochester, Minnesota 


C LEFT foot, sometimes known as 
‘Tobster-claw foot” or “split foot,” 
is a rare congenital deformity which 
has a definite tendency toward hereditary 
transmission. There are many variations 
of the deformitv, and an exact or uniform 
description of it cannot be given, but the 
following general statements may be made; 
The usual deformity is one in which a cleft 
occurs at the second or third digit and 
extends a variable distance up the forefoot, 
perhaps involving even the tarsus, and is 
associated with a defect or absence of bones 
in proximity to the cleft. The portions to 
either side of the cleft are molded into a 
somewhat conical form usually terminating 
in distorted joints and giving an appear- 
ance not unlike that of a lobster claw. 

Grand and Dolan, in 1936, reviewed the 
extant literature on cleft foot, reported 
three cases of their own and believed that 
all four extremities show the deformity, 
that the hands are never defective in the 
absence of the deformity of the foot nor 
is one foot ever deformed alone. The 


found nothing in conflict with the state- 
ments of Grand and Dolan. The deformities 
of the hand which accompany cleft foot are 
extremely variable; they include hands 
with webbed fingers, long thumbs, no 
thumbs, crooked thumbs, no fingernails, 
cleft fingernails, small fingernails and 
missing fingers. 

The etiology of cleft foot and deformities 
of the hand has been made the subject of 
study by many geneticists. Recorded in the 
literature are many instances in which cleft 
foot anomalies have been traced through 
several generations. The cleft foot anomaly 
may be explained as a mendelian dominant 
character in which the distribution and 
ratio of the affected and unaffected persons 
is in accord with a single gene interpre- 
tation. The hereditary character is as- 
sumed to be completely dominant over the 
normal condition. More males than females 
are affected but there is not sufficient 
evidence to warrant consideration of the 
character as a sex linked, sex influenced or 
sex limited trait. 


variations in the degree of the defect are 
many and may involve from one to four 
toes occasionally including the tarsus. The 
digits most commonh- affected are those 
adjacent to the cleft. The first and fifth 
toes in the majority of cases escape. It is an 
invariable rule that the proximal bone is 
never absent when a corresponding distal 
one is present. Of the metacarpal bones 
which remain those bearing terminal pha- 
langes are usually considerably thickened 
while those which have no phalanges show 
hypoplasia. 

In our review of the literature through 
1945, and in study of our patients, we have 


Before an attempt is made to treat these 
cleft foot anomalies for correction of de- 
formity and to improve function it is 
necessary to have roentgenograms made in 
at least two planes in order to determine 
the exact bony structure present. The mere 
suturing of soft tissues after excision of 
the cleft may result in failure. In the feet 
proper, weight-bearing is essential and to 
obtain this osteotomy or excision of bone 
usually is required for permanent results. 
Care in preservation of the blood supply 
to the remaining digits is necessary for in 
these conditions the blood supply to the 
digits often is anomalous. The postoper- 


* An operation devised for correction of deformitv 
8S9 
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Fig. 1. Left foot, showing: a, marked hallux valgus and flexion de- 
formity with bunion over the left great toe; 6, congenital fusion of the 
first metatarsal bone with the internal cuneiform bone; c, congenital 
fusion of the cuboid, middle and external cuneiform and navicular 
bones; d, distal articulartion of the fourth and fifth metatarsal bones 
with the middle phalanx of the fifth toe. This drawing shows the 
actual fusion found at operation. 


ative dressings must be carefully applied to 
allow for swelling. The circulation of the 
digits should be observed frequently after 
operation and, on the first evidence of im- 
paired circulation, the dressings should be 
loosened. The first indications of impaired 
eirculation usually are pain and swelling 
followed by cyanosis, with cold, clammy, 
sweaty digits. Elevation of the foot post- 
operatively will aid in keeping swelling to 
a minimum. The retentive dressing, plaster 
of paris casts or splints which maintain the 
corrected position resulting from surgerj’' 
must be kept on until the bony parts have 
become firmly united. The use of specially 
built shoes postoperatively often is re- 
quired. In some cases in which the de- 


formity is not severe, specially built shoes 
maj’- be all that is required. 

The following case illustrates the cleft 
foot deformity and its surgical correction. 

CASE report 

A white bo3% fifteen years old, was admitted 
to the Majm Clinic on June 20, 1946. He had 
been born with a congenital, bilateral lobster 
foot deformity in which yhere was a cleft of the 
forefoot between the first and fourth metatarsal 
bones with congenital absence of interx'ening 
structures. There was also a congenital web 
between the third and fourth fingers ot the 
left hand. When the patient was six j^ears of 
age, the clefts of the forefeet had been partialh' 
closed bj"- a simple plastic procedure, performed 
elsewhere, without anj-^ bonj- reconstruction. 
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Fig. 2. a. Preoperative lateral roentgenograms; b, postopcr.-itiyc view of the same foot. The rudimentarj^ joints 
appearinc in these roentgenograms do not sliow the extent of fusion found at operation. 



The boy had been able to tvalk well and had 
suffered no pain in the feet until he was fourteen 
years of age. At this time, he had begun to 
experience some pain trom a “bunion” over 
the medial aspect of the head of the first 
metatarsal bone of the left foot. Accordingh% in 
the spring of 1945, n “bunionectomy” was 
performed elsewhere. After the operation 
marked hallux valgus deformity developed on 
the left with a painful bunion. The deformity 
of the great toe forced the patient to walk on 
the lateral aspect of the foot holding the foot in 
some degree of inversion. The marked hallux 
valgus deformity of the left foot, with its 
accompanying painful bunion and fixed inver- 
sion of the foot on walking, occasioned the 
patient’s visit to the clinic. 

Physical examination revealed congenital 
absence of the second and third metatarsal 
bones and the second, third and fourth toes in 
each foot with a cleft in the skin between the 
first and fourth metatarsal bones. Old oper- 
ative scars at the base of the cleft indicated 
where the proximal aspect of the clefts had 
been closed previously. Hallux valgus was not 
present on the right and the foot exhibited 
no eversion or inversion on weight-bearing. 
-Marked hallux valgus, with a bunion over the 
medial aspect of the head of the first metatarsal 
bone, was present on the left. (Fig. i.) The 
nature of the hallux valgus deformity was such 
as to cause dorsal deviation of the first meta- 
tarsal bone and inversion of the foot upon 
• walking. Slight varus of the forefoot also was 
present. Scars were present between the third 
and fourth fingers of the left hand as a result of 


operative procedures carried out elsewhere to 
separate a congenital web between these two 
fingers. Function was normal in the lingers 
except for slight limitation of extrusion of the 
third finger. The remainder of the general 
physical examination yielded negative results. 

Roentgenograms of the feet (Fig. 2a) re- 
vealed a congenital absence of the second and 
third metatarsal bones and phalanges of the 
second, third and fourtli digits bilaterally. 
Congenital fusion of the navicular bone with 
the cuboid, middle and external cuneiform 
bones and the internal cuneiform bone with 
the first metatarsal bone was seen bilaterally. 
Rudimentary joints could be seen in the 
roentgenograms outlining the joints about the 
cuneiform bones but on examination the}’’ were 
found to be fused. On the left, marked hallux 
valgus with medial and partial plantar disloca- 
tion of the proximal phalanx was seen. Results 
of roentgenograms of the thorax were negative. 
Routine examinations of the blood and urine 
revealed nothing abnormal and a serologic 
examination gave negative results. 

On July 2, 1946, osteotomy was carried out 
on the fourth and fifth metatarsal bones. About 
H inch (1.9 cm.) of the fourth metatarsal bone 
was excised; this permitted the deformed lateral 
portion of the foot and fifth toe to be brought 
mesially and somewhat dorsally. About three- 
fourths of the proximal phalanx of the great toe 
was resected and heavy scar tissue was removed 
to allow swinging of the great toe from its 80 
degree lateral deformity into proper alignment 
forward. A dimple on the ball of the foot and a 
scar from the previous operative incision were 
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excised to facilitate approximation of the 
lateral and medial portions of the foot. The 
patient preferred not to have the right foot 
operated upon at that time. 

On the ninth postoperative day, a cast ex- 
tending from the toes to the knee vas applied 
and the patient vas permitted to be up on 
crutches and to return home. On August 8, 
1946, five veeks postoperatively, the patient 
returned for re-examination. The cast was 
removed and the wounds were found to be 
healed. There was a much Improved weight- 
bearing surface and a more normal appearing 
foot than existed prior to operation. (Fig. 2b.) 

The patient returned to the clinic on July 7, 


1947, for operation on the right foot, for he was 
verj' much pleased with the benefit derived 
from the operation on the left foot. Hence, a 
similar operation was performed on the right 
foot, after which a cast was applied. The cast 
was removed at the end of three weeks, at 
which time the wounds had healed, with pri- 
mary intention. The stitches were removed and 
the patient returned home on Julj' 30, 1947, 
with instructions to wear a cast, which we 
applied for three months. 
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A DANGER SIGNAL IN TRAUMATIC ANTERIOR 
DISLOCATION OF THE HIP 


Lteut. Col. G. Fred Goeringer 

Medical Corps, Army of the United States 
Pbiladclpbia, Pennsylvania 


A REVIEW of the literature reveals no 
mention of dilatation of superficial 
veins occurring after anterior hip 
dislocations. 

CASE REPORT 

A thirty-seven year old white soldier was 
admitted to an overseas Army General Hospital 
on September 2, 1945, in severe shock. The 
weapons carrier .which he had been driving had 
crashed into a tree causing the following in- 
juries: (i) Fracture, comminuted, lower half 
left femur and fracture, compound, commi- 
nuted, upper half of left tibia involving the 
knee joint, severe; (2) dislocation, simple, 
anterior tj-pe, hip, right, severe and (3) multiple 
lacerations, superficial. 

The patient was in considerable shock and 
was somewhat irrational. Examination revealed 
markedly dilated veins measuring i to 2 cm. in 
diameter over the inner aspects of the right 
thigh and leg along the saphenous distribution. 
There was slight cyanosis of the foot. No 
pulsations were present in the posterior tibial 
artery or dorsalis pedis artery. The right lower 
extremity was held in abduction, external rota- 
tion and slight flexion at the hip. The knee was 
Hexed and the lateral aspect of the right foot 
was resting on the floor. There was a marked 
prominence in the right femoral trigone region. 
The femoral pulse could be felt immediately 
above this area. The swelling was obviously 
bony in character and rotation of the hip 
caused motion of this mass which was identified 
as the head of the femur. 

There was a gaping wound over the lateral 
aspect of the left upper leg. The left knee joint 
was greatly swollen. There was deformity In tlie 
region of the left knee joint. Swelling was 
moderate in the upper leg region. 

Immediate treatment consisted of splinting 
ol the lower extremities in Thomas leg splints. 
The wounds were temporarily dressed and 
shock treatment instituted for the nex^t four 


hours. Three bottles of plasma and two pints of 
matched citrated blood were given intra- 
venously. Blood pressure reached a level of 
130/80. Medication consisted of one ^4 gr. dose 
of morphine on admission, and one M gr- dose 
of morphine along with ,1^50 of atropine sub- 
cutaneously before operation, penicillin 40,000 
units intramuscularly, and tetanus toxoid i cc. 
subcutaneously. Oxygen was administered be- 
fore and during the operation. 

Operation was started five hours after injury 
and was performed under satisfactory sodium 
pentothal anesthesia supplemented by oxygen. 
Kirschner wires were inserted into the lower 
left femur and into the upper and lower por- 
tions of the left tibia for subsequent reduction 
and suspension traction. The left leg wounds 
were debrided and dressed with sulfanilamide 
powder locallj* and vaseline gauze. Attention 
was then directed to the right hip. The pelvis 
was supported manually against the table by 
two assistants. The operator gently flexed the 
right thigh with moderate manual traction. The 
hip was slowly rotated internally with adduc- 
tion. The head was felt to snap but careful 
examination revealed that the head had dis- 
located posteriorly. The extremity had assumed 
a position of flexion, internal rotation and 
adduction. A maneuver consisting of rotation, 
flexion, and moderate traction allowed satis- 
factory reduction of the head into the acetabu- 
lum. Just prior to the latter manipulation, the 
patient’s respirations became accelerated with 
increasing hyperpnoea. Cyanosis developed and 
breathing gradually ceased. This episode took 
place in an inten’al of approximately three 
minutes. Last minute measures consisted of 
artificial respiration and injection of adrenalin 
into the jugular vein. During the operation, 
intravenous whole blood had been administered. 
Auscultation immediately following the change 
in the patient’s conditipn and just prior to 
death revealed rapid, weak heart sounds and 
harsh breath sounds. 
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COMMENT 

It was the consensus of the staff mem- 
bers, who were present during the opera- 
tion, that death was due to the dislodgment 
of a thrombus in the right femoral vein and 
pulmonary embolism. This occurred pre- 
sumably when the pressure of the femoral 
head against the great blood vessels was 
relieved during the reductions of the head 
into the acetabulum. The chain of events 
leading to the sudden change in respira- 
tions, particularly at the instant of hip 
reduction, seems to indicate that the locus 
of thrombus formation had occurred in the 
right femoral region during the five-hour 
period prior to reduction. There had been 
marked venous engorgement of the long 
saphenous system prior to reduction. The 
possibility of fat embolism was considered. 
The pulse and respirations were rapid and 
blood pressure was normal about five 
minutes prior to death. Sudden exodus 
occurred simultaneously with manipulative 
reduction of the hip. It was a little early for 
fat embolism to have occurred although 
early cases have been reported. 

Anatomic diagnosis following autopsy 
was as follows: (i) Fracture, compound, 
comminuted, upper half of tibia, left, into 
knee joint; (2) fracture, simple, co'mmin- 
uted, lower half of femur, left, into knee 
joint; (3) multiple lacerations, superficial; 
(4) dislocation, anterior type, traumatic. 


hip, right, post-reduction; (5) embolism 
pulmonary, probable site of origin from 
femoral vein, right. 

Autopsy Procedure on Right Hip Joint. 
A Smith-Petersen approach was made into 
the right hip joint. The head had been 
satisfactorily reduced in the acetabulum. 
The femoral head was dislocated by 
manipulation. Direct vision indicated that 
the head of the femur caused pressure 
against the posterior aspect of the great 
vessels in the femoral region. Section of 
these vessels, however, revealed no evi- 
dence of thrombus formation. The head 
was then carried through the same maneu- 
vei that had been attempted just prior to 
death and a posterior subluxation occurred. 
When the method of manipulation was 
reversed, a stable reduction was accom- 
plished. The joint capsule was intact but 
there was evidence of relaxation. 

Comment. If reduction of the hip could 
have been accomplished sooner than it was, 
death might not have occurred. The delay 
necessitated by shock treatment and the 
taking of x-rays in all probability con- 
tributed to thrombus formation in the 
femoral trigone region. 

Venous engorgement of the saphenous 
system should serve as a sharp warning for 
the need of early reduction of anterior hj,p 
dislocations due to trauma if thrombosis 
and embolism are to be avoided. 





SIMULTANEOUS OCCURRENCE OF MULTIPLE PRIMARY 
CARCINOMAS WITHIN THE ABDOMINAL CAVITY* 

Kenneth B. Hanson, m.d. - and John T. Crone, m.d. 

Chief, Surgical Service, St. Mary’s Hospital Chief, Rectal Clinic, St. Mary’s Hospital 

Cincimiali, Ohio 


T he following case of adenocarcinoma 
of the sigmoid colon and a papillary 
cyst adenocarcinoma of the ovary is 
reported because of the rarity of the 
occurrence of two separate and unrelated 
carcinomas in the same patient. The case is 
also of interest because of the sudden onset 
of the few symptoms in a patient appar- 
ently in good health until the present 
illness. 

CASE REPORT 

Mrs. E. C., a white female, aged fifty-five, 
\Yas admitted to the hospital on August 25, 
1946, with the chief complaint of abdominal 
distention and obstipation. The patient appar- 
ently had been in good health until July 25, 
1946, at which time she suddenly became 
constipated. Three days later she noted in- 
creased abdominal growling, became alarmed 
and consulted her family pliysician. The pre- 
scribed therapy failed to control the symptoms 
which increased in severity and were accom- 
panied by abdominal distention and constant 
cramp-like pains. The odor of food nauseated 
the patient and she began to vomit frequently. 
On August 5th, she sought the advice of a- 
second physician and three days later, after 
numerous enemas and laxatives, the bowels 
moved for the first time in two weeks. During 
the next few days there was slight bowel action, 
the stool being soft and small in amount. On 
August 1 2th, the patient again reported consti- 
pation. Two days later she was referred to a 
roentgenologist for a gastrointestinal exami- 
nation during the first part of which she drank a 
glass of barium suspension and afterward re- 
turned home. That night she became acutely 
ill and failed to complete the roentgen -ray 
examination. The earlier symptoms of ab- 
dominal distention and cramp-like pains re- 
curred and on August 24th a third physician 


advised immediate hospitalization. f The previ- 
ous medical history of the patient was irrelevant. 

On admission the patient appeared acutely 
ill. The skin w’as pale and dry; the oral temper- 
ature was ioi°F, The significant physical 
findings, with the e.xception of small grade I in- 
ternal hemorrhoids, were limited to the abdomen 
which was markedly distended and tympanitic 
throughout, with tenderness to palpation in the 
left lower quadrant. Sigmoidoscopic' examina- 
tion, exTending as high as 24 cm., revealed no 
abnormalities. 

The laboratory data on admission August 25, 
1946, were as follows; Examination of the blood 
revealed a red cell count of 4,890,000, a hemo- 
globin content of 15.8 Gm. per 100 cc., and a 
white cell count of 6,400 with a differential 
count of polymorphonuclears 69 per cent, 
lymphoexTes 28 per cent, and monocj-tes 3 per 
cent. Urinalysis of a voided specimen showed 
a 2 plus turbidity, 3 plus acetone and many 
pus cells. Blood chemistry studies showed the 
non-protein nitrogen to be 76.5 mg. per cent, 
plasma chlorides 498 mg. per cent and the 
plasma protein 5.55 mg. per cent. The blood 
tj'pe was AB. Roentgen-raj* findings from a 
fiat plate of the abdomen made at the time of 
admission revealed barium outlining the large 
bowel. No barium could be visualized in the 
rectum, suggesting that there was an obstruc- 
tion in the large bowel near the rectosigmoid 
junction. 

Fluoroscopic examination on August 28th 
showed the large bowel still distended and out- 
lined by the barium. At this time a left trans- 
verse colostomy and cecostomy w^as done to 
\yash out the barium and relieve the olastruc- 
tion. The immediate postoperative condition of 
the patient was good and the symptoms of ob- 
struction rapidly disappeared. 

Thirty-seven days later, on October 4th, a 

t Case referred through the courtesy of A. I. Hues- 
man, m.d. 
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Miles type of combined abdominoperineal re- 
section and a radical Wertheim hysterectomy 
■were done. A bowel segment 38 cm. in length 
was removed incorporating the sigmoid colon 
with the adjacent mesenteric tissue, the rectum, 
a section of anal skin and fatty tissue. No 
lymph node enlargement was noted at this 
time. There were no metastases to the liver. 
The patient reacted well postoperativeIJ^ The 
colostomies were subsequently closed proximal 
to the lesion and the patient was discharged 
from the hospital Januar}’’ 16, 1947. 

The pathologist’s report was as follows: A 
tumor mass on the right ovary consisted of a 
multilocular cyst wuth a glistening translucent 
surface, measuring 12 cm. in diameter, con- 
taining turbid mucinous fluid. The lining was 
smooth and membraneous except for clusters 
of soft, light tan adenomatous cysts, the largest 
measuring 4 cm. in diameter, implanted on its 
surface. In another area of the tumor mass 
there was a cluster of small cj^sts containing 
serous and pseudomucinous fluid. Micro- 
scopically, the tumor tissue was papillarj' 
adenocarcinoma, with numerous acini of irregu- 
lar size, some of which contained mucoid 
material. The nuclei were hj’perchromatic. 
There was some invasion of the underlying 
stroma by the epithelial cells. Areas of necrosis 
occurred throughout the tumor. The remaining 
portion of the right ovary had a thickened 
tunica and measured 4 cm. in length. On sec- 
tion, the normal tissue had been replaced by a 
mass of soft, pultaceous, light tan irridescent 
material. The left ovary macroscopically was 
not remarkable but on section there was a large 
area of degenerating material mixed with a 
fibrous stroma containing numerous clefts 
formed by giant cells and distended phagocj^es 
filled with a brown pigment. Beneath the serosa 
near the fundus of the uterus was a small 
myomatous tumor 2 cm. in diameter consisting 
of benign intertwining smooth muscle fibers. 
The endometrium was soft, pinkish red and 
atrophic except for a small poh^j 4 mm. in its 
greatest extent; microscopically, the endo- 
metrium was not remarkable. 

In the sigmoid colon 29 cm. from the anus 
was a constricting annular tumor 2.5 cm. in 


its largest extent. It involved the entire circum- 
ference of the mucosal surface except for a 
narrow section 9 mm. in -width. The tumor was 
a primary adenocarcinoma, grade 3, arising 
from the mucous membrane and invoKang all 
the layers of the intestinal wall except the 
serosa which grossly did not appear to be 
invaded. The mucosal portion of the tumor was 
sharply delimited peripherallj’’ from the adja- 
cent normal appearing mucosa. The tumor cells 
contained moderately anaplastic mitotic fig- 
ures. There were no discernible 13'^mph nodes in 
the mesenterj”^ segment either at the tumor site 
or elsewhere along the portion of bowel re- 
moved. A small white nodule in the areolar 
fatty tissue proved on section to be metastatic 
adenocarcinoma. 

Diagnosis: A diagnosis was made of (r) papil- 
larj"^ cj'st adenocarcinoma of the ovarj’-, (2) 
adenocarcinoma of the sigmoid colon, grade 3 
with metastasis and (3) leiomyoma uteri. 

Comment. While the condition of mul- 
tiple primary carcinomas is not rare, the 
simultaneous occurrence of multiple prim- 
ary carcinomas within the abdominal 
cavit}^ is quite rare, ^^^ithin the ten-year 
period of 1936 to 1946 no instance of this 
was found in the records of St. Mary’s 
Hospital, Cincinnati, Ohio. At Memorial 
Hospital,* New' York, there have been 370 
cases of multiple primarj' carcinomas in the 
past ten 3'ears. In some of these the tumors 
did not occur simultaneously; in no case did 
tw'o separate and independent lesions 
develop simultaneously' wdthin the ab- 
dominal cavity. 

SUMMARY 

A case is reported of the occurrence in 
the same patient of tw'O simultaneously 
grooving primary carcinomas, the one a 
papillary cyst adenocarcinoma of the 
ovary, the other an adenocarcinoma of the 
sigmoid colon, grade 3, wdth metastasis, 
together wdth a leiomyoma uteri. 

* Personal communication, John I.. Pool, m.d. 
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HIP NAILING BOARD 

Homer H. Stryker, m.d. 

Orthopedic Surgeon, Borgess l lospital 
Kalamazoo, Michigan 


AN orthopedic table with a cassette 
holder is not always available when 
and where the surgeon wishes to 
nail a hip. An extra assistant may not be 
available to hold the leg during the opera- 
tion. A combination cassette and leg 
holder placed on any operating table solves 
these , two problems. The reduction is 
accurately maintained during the operation 
and the taking of x-rays is facilitated. 
(Figs. I to 4.) 

The combination cassette and leg holder 
replaces the center section of the pad on 
any operating table. The cassette is in- 
serted from the side opposite the hip to be 
nailed and the x-ra^^ is operated from the 
same side. After anesthesia is induced neck 
fractures are reduced by the Leadbetter 
method; the foot of the table is dropped 
and the leg of the patient is locked in in- 
ternal rotation with the knee flexed at an 
80 degree angle. The opposite leg is like- 
wise locked to “fix” the pelvis. A small 
pillow or pad is placed under each knee to 
protect the peroneal nerve. Only the opera- 
tion site need be prepared. A sterile lap 
sheet is used to corner the patient. 

The table is tipped in a Trendelenburg 
position so that the pull of the body on the 
inclined plane will produce sufficient trac- 
tion to maintain proper valgus position of 
the head of the femur. A 10 to 20 degree 
angle will suffice for neck fractures while a 


30 to 40 degree angle may be required for 
intertrochanteric types. Neck fractures re- 
quire maximum internal rotation; trochan- 
teric fractures may reduce better by plac- 
ing the femur in neutral position or slight 
external rotation. 



Fig. I. Position of hip nailing board on operating 
table, shon-ing cassette partially inserted. 


After guide wires, nail or pins are in- 
serted lateral x-rays are best taken by 
unlocking the leg and holding it in a posi- 
tion of abduction, flexion and external 
rotation. The operator may thus position 
the leg by unlocking the holder and grasp- 
mg the knee and ankle through the sterile 
drapes. This brings the neck parallel to the 
cassette and the position of the tube need 
not be changed. If preferred, lateral x-rays 
^may be taken without unlocking the leg by 
positioning the tube to shoot past the 
opposite knee with the casette held in a 
sterile pillow case obliquely against the hip. 
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Suture 

buried, removable, for tendon ruptures, 75S 
tension, technic with, 470 
Symptoms, abdominal, in heart conditions, 49 
Synovitis, plasma cell, 222 

' jpaylor, pioneer architect in bone (Bo.B.), 109 
Tendon 

grafts, free, in flexor tendon repair, 315- 
major, ruptures of, 758 
transplants for nerve paralysis, 43 1 
Tension suture technic, 470 
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Tissue regeneration and topical anesthesia, 45 
ThjToid gland, carcinoma of, 8 
Torsion of spermatic cord, 90 
Tract 

gastrointestinal, out-pouchings of, 462 
genitourinary, injuries to, 346 
Traction 

splint for hand and fingers, 747 
wire, in elbow and arm injuries, 770 
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Trauma 

antibiotics in surgery of, 302 
plastic surgery in, 322 
surgery for, 233 
to low back, 270 

treatment of, and the zero hour, 576 
Treatment 

for shoulder injuries, 282 
of causalgia, 530 
of peptic ulcer (E.), 1 1 j 
of salpingitis, 200 


Treatment, of trauma and the zero hour, 576 
of ventral hernia, 136 

postoperative, of gastroduodenal perforations, 459 
Tumor 
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mediastinal, 205 

I^J'lcers 

decubitus, surgerj’ for, 180 
■ peptic, chemotherapy in, 54 
treatment of (E.), 115 

Ultraviolet blood irradiation in peKde cellulitis, 440 

Umbilicus, endometriosis of, 827 

Uterus 

bicornate, hemihysterectomy in, 856 
didelphys with tubal gestation, 100 

T adjacent organs in reconstructive sur- 

gerj', 387 

amputation procedures in, 307 

Will to get well (E.), 231 
Wound 

of pericardium, perforating, 797 
of violence and injuries to blood vessels, 560 
penetrating, of heart and pericardium, 721 

^^-raj's in postoperative emergencies and complica- 
tions, 414 

l^ero hour in treatment of trauma, 576 
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A NEW INDEX-VOLUiMES I TO 80 


/ s^CHICAGO surgeon relates an experi- 
V ence of some years ago when he was 
\ asked to see a patient in a southern 
Illinois city who had been suffering for 
five weeks vdth a serious but baffling illness. 
The symptoms were those of a progressive 
intra-abdominal lesion associated with a con- 
tinued remittent fever. The only localizing 
symptoms were some enlargement of the area 
of hver dulness, failure of movement of the 
right diaphragm and some cloudiness of the 
lower portion of the right lung just above the 
diaphragm. It was suggested that the patient 
might have a subdiaphragmatic abscess, that 
a diagnostic puncture should be made, and fol- 
lowed by surgical drainage if pus were^present. 

The surgeon in charge of the case was hesi- 
tant; he felt uncertain as to the diagnosis and 
as to what should be done. He asked if the 
consultant would remain and help carry out 
the procedure suggested. 

The consultant consented but his peace of 
mind was little increased as he heard the sur- 
geon call his colleagues on the telephone and 
say that the visitor had made a diagnosis of 
subdiaphragmatic abscess and would operate 
at nine -in .the morning. 

As he thought about the problem the \dsitor 
remembered that some five or six years before 
Nather and Ochsner had described in Sur- 
gery, Gyjjecology and Obstetrics a method 
of approach to collections of pus about the 
diaphragm that had appealed to him as practi- 
cal and surgically sound. The local surgeon 
was certain the paper in question could be 
found in his library. 

The library proved to consist of long open 
shelves filled from floor to ceiling with books 
and unbound medical periodicals. These were 
arranged without any semblance of order. 
Recent numbers of the Journal oj the American 
Medical Association hobnobbed in friendly 
fashion vdth ten year old numbers of the An- 
nals of Snr^iry and the Archives of Internal 
Medicine. It was necessary actually to rear- 
range some eight or nine hundred periodicals, 


and then to arrange the individual numbers j; 
Surgery, Gynecology and Obstetrics iiv 
order. B}’- checking the indices in each June, 
and December number, the paper in question 
was finally found (192 j, 37: 665-673) and 
proved exceedingly helpful! 

The operation was carried-cut on the follow-: 
ing morning before a gallery of local medical 
men. The right tw'elfth rib was resected and 
a large cahber needle was inserted through 
the thickened periostexun and into the space 
underneath it. As thick grey pus was drawn 
into the syringe everjmne, including the visit-; 
ing surgeon, gave an audible sigh of relief. 

This somewhat intriguing incident carries a 
moral that the thoughtful reader has already' 
anticipated. Medical periodicals are most use- 
ful if the}*- are kept in bound volumes, arranged 
in order, and if an index is readily availablei 
Everjf busy surgeon has had the experience'- 
while working at home late at night, or pery 
haps in the early hours of the morning, of try- . 
ing to recall where that paper appeared which . 
he would so much like to review in preparation', 
for a difficult operation, or a chnic, or a prese > 
tation to the surgical society. He does n. 
have the Index Medians at hand. It seems ..n , 
expensive luxury and it is available in the 
library of the medical school or the hospital, 
but not at midnight. An index, not of all medi- 
cal hterature, but of the periodicals to which ' 
he subscribes would be of very great help to ■ 
him. 

It is such an index that Surgery, Gy^ne-., 
COLOGY AND OBSTETRICS Is preparing for its ■ 
readers and planning to offer to its subscribers, 
within the next few months — an index of vol- 
umes 41 to 80 to supplement the index of- 
volumes i to 40 published in 1927. It is hardly 
necessary to point out its ob\dous advantages;.; 
It is only hoped that the many subscribers and 
readers of the journal wall find the new index a 
help and convenience in their purposeful read- 
ing and study of the many important surgical 
subjepts and problems considered during the, 
twenty years represented hy volumes 41 to 80. 



